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r

2 A particle P moves along the x-axis. At time t seconds, the displacement, x metres,
of P from the origin O is given by

X=14-13.5t + 12

(@) Find the velocity, in m/s, of P whent =3
(b) Find the value of t for which P is instantaneously at rest.

(c) Find the acceleration, in m/s?, of P when t = 2
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T
3 O, Aand B are fixed points such that
OA = (pi-4j) OB=i+(2p+1)]j
Given that ﬁ|55\|:|5|3)| and p>0

(@) find the value of p

Using this value of p

(b) find a unit vector that is parallel to AB

(4)
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A Diagram NOT
accurately drawn

B
Figure 1

Figure 1 shows two circles, C, and C,, each with a radius of 6cm.
The centre of C_is O, such that O, lieson C,
The centre of C, is O, such that O, lies on C,

The circles intersect at the points A and B and enclose the region R, shown shaded in
Figure 1

The area of region R is Pcm?

Find the exact value of P, giving your answer in the form arx — b/c

e

- QK
where a, b and c are integers. s
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( )

5 The roots of the quadratic equation 2x?+ (6 + 2p)x + 2p =0 are o and f8

(a) Write down an expression in terms of p for

(i) a+p (i) ap
(2)

(b) Show that (a—)2=9+2p + p?
(4)

Given that (a—p) =3

(c) find the possible values of p

O

O O AR
P 6
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r

6 (a) Using a formula from page 2, show that cos2A =1 - 2sin?A

The finite region R is bounded by the curve with equation y = 3 + 2sinx, the x-axis,

T
the y-axis and the line with equation x = —

The region R is rotated through

4

360° about the x-axis.

(b) Use calculus to find the volume of the solid generated.
Give your answer to the nearest integer.
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( )

7 (i) (@ Using a formula from page 2, show that

2tané

tan26 = —1 —ano

(2)
Given that tan2a =1

(b) show that tana =a + Jb where aand b are integers whose values need to
be found.

(3)

(i) (8) Using formulae from page 2, show that cos(x — 30)° = sin(x + 30)° can be
written as tanx® =1

(4)

(b) Hence, or otherwise, solve

cos(2y - 30)" = sin(2y + 30)° for -90 <y < 90

O

O O L
P 6
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Question 7 continued

O

O O OO L O
P 6

4PM1 | 2022 | 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 - 2022 - May/Jun - Paper 2 - QP
( )

RS

X505
!

SRS
KERIKL

CRRLRKR

QXXX

s

K
K

o5 %
%%

<1
s
3
<X

<
%
bosesess

5
RKIKRKILR

Question 7 continued
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(Total for Question 7 is 11 marks)
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4 )
8
Diagram NOT
accurately drawn
Figure 2

Figure 2 shows a waste paper basket in the shape of a right prism with 5 faces and a

cross section that is a trapezium. The top, EFGH, of the waste paper basket is open.

The base of the prism ABCD is a rectangle with

AB =DC =2xcm and AD =BC =hcm
The cross sections HGBA and EFCD are such that
EF =HG =8xcm and AH =BG = CF = DE =5xcm
The top, EFGH, of the waste paper basket is such that
EH=FG=hcm
The volume of the waste paper basket is 2250 cm?
The total surface area of the 5 faces of the waste paper basket is Scm?
1350

(@) Show that S =40x*+ T
(5)

Given that x can vary,

(b) use calculus, to find, to 3 significant figures, the value of x for which S is

a minimum.
Justify that this value of x gives a minimum value of S

(5)

(c) Find, to 3 significant figures, the minimum value of S
(2)
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Question 8 continued
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Question 8 continued

O

O O OO AR
P 6

4PM1 | 2022 | 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 - 2022 - May/Jun - Paper 2 - QP
( )

RS

X505
!

SRS
KERIKL

CRRLRKR

QXXX

s

K
K

o5 %
%%

<1
s
3
<X

<
%
bosesess

5
RKIKRKILR

Question 8 continued
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(Total for Question 8 is 12 marks)
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r

9 The straight line L, passes through the point A with coordinates (4, 7) and has

gradient m, where m < 0

Another straight line L, is perpendicular to L, and passes through the point B with

coordinates (4, k) where k # 7
The lines L, and L, intersect at the point C.
Given that the y coordinate of C is 'Y

7+ m’k

a) show that Y =
(@) m?+1

Given that the triangle ABC is isosceles,

(b) find the value of m

(7)
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Question 9 continued
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Question 9 continued
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( )

10 Solve the equation

log,x + log, x + log,x = 10.5

Show your working clearly.

(5)

O

O O L L
P 6
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(Total for Question 10 is 5 marks)
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r

11 A curve C has equation

(2a-1)x+1

. 6
y= where a is a constant and x # 3

ax —6
(@) Find g—i
The curve crosses the y-axis at the point A.

The normal to C at the point A is the line | with equation 66y — 72x + 11 =0
Show that

(b) (1) a=3

5x+1
(ii) the equationof Cis y = % where X #2

(c) Using the axes on the opposite page, sketch C, showing clearly the asymptotes
with their equations and the coordinates of the points where C crosses the
coordinate axes.

The line | meets C again at the point D.

(d) Find the x coordinate of D.
Give your answer as an improper fraction.

3)

(4)

1)

()
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Question 11 continued
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Question 11 continued

(Total for Question 11 is 17 marks)

TOTAL FOR PAPER IS 100 MARKS
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