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4 )
Answer all TEN questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.

1 A particle P is moving in a straight line. At time t seconds, t > 0, the displacement,
s metres, of P from a fixed point O of the line is given by

S:3+8t+t2—%t3

Find the distance of P from O when P is instantaneously at rest.
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r

2 The region enclosed by the curve with equation y = e*, the x-axis, the y-axis and the line
with equation x = 3 is rotated through 360° about the x-axis.

Use algebraic integration to find, in terms of 7 and e, the volume of the solid generated.
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-
3 (a) Expand
(L+p)® p#0

in ascending powers of x, up to and including the term in x*
Give each term in its simplest form.

(3)
The coefficient of x in the expansion is ¢,
Given that ¢, = 2c,

(b) find the value of p.
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4 (i) Solve the equation 16log 4 = log,r

(ii) Solve the equation Iogsg +1og,12 + log, 15 + log, 18 = 1 + log, x + log, X
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5 (a) Show that Y (3r +5) = ln(3n +13)
2 (3)
50
(b) Hence evaluate Y’ (37 + 5)
r=35 (2)
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Given that Y (3r + 5) = 385

r=1

(c) find the value of n.

&
e %
"‘"’}’
prosetetnts
X
Dogor==3e%

e
KIS
SRR
SR
SRS
S

5
XY
ot

<
0
oo
S
K5
%

25 oo
CRRELXIRELIKS

%
<

<
IS 4*
e bede
%ﬁﬂ#&@%ﬁ

o
QR

<
Saselet
)
e
<558

O
R
o

&
e
2

103050
K XK K
205K
.:.:.
s

‘:’:’
%ﬁ’
(s
RS

IR

S

%%

QXY

o,

KA
%

950
9%
S5
3%
558

10

- (O A O
P 2

4PM1 | 2020 | May/June | Paper 2 | GradeMax



GradeMax
Further Pure Maths - 2020 - May/Jun - Paper 2 - 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

2%
0
S
&
<

%
X
x5
1

%
oto%s

N

<
o
%,

KK

REERRLLRR

SRR
LRI
2SRRI,

¢!

25
RIERS

(Total for Question 5 is 8 marks)

X X X
oot totetotetetetese!

6
K5

RS
RS
R
SR

SRR,

&
potel

1

P R 0 0 O O —
P 2

4PM1 | 2020 | May/June | Paper 2 | GradeMax Turn over »



Further Pure Maths - 2020 - May/Jun - Paper 2 - QP

(~ )
6 f(x) =4x2-3x -5
The equation f(x) = 0 has roots « and S
Without solving the equation f(x) =0

(@) form an equation, with integer coefficients, that has roots 20 and 28
* (6)

g(x) =4x?+px +q where p and q are constants
Given that the equation g(x) = 0 has roots 3a + £ and a + 38

(b) find the value of p and the value of g
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7 A geometric series has first term (x — 3), second term (x + 1) and third term (4x — 2).

(@) Find the two possible values of x.

(5)
Given that x < 1,

(b) show that the series is convergent.

(2)
The sum to infinity of the series is S.

(c) Find the value of S.
(2)

The sum of the first n terms of the series is S_

Given that i = ﬁ
S 255

n

(d) find the value of n.
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(~ )
8 The curve C_ has equationy = 5e* + 4
The curve C, has equation y = e*
The curves C, and C, intersect at the point A.

(a) Find the exact coordinates of A.

(4)
The tangent at A to C, intersects the x-axis at the point B.

1
(b) Show that the x coordinate of B is 5(5 + In5)
(5)

The tangent at A to C, intersects the x-axis at the point D.

(c) Find the area of AABD.
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Question 8 continued
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9 Acurve C has equation

24+ 4x — x? 1
y=—7r—"7"" X#—-=
2x +1 2

(@) Write the equation of C in the form ax? + (by — 4)x + (y — ¢) = 0, where a, b and c are
integers whose values are to be found.

3)
(b) Hence show that x is real wheny < 2 and wheny > 3
(4)
(c) Find the coordinates of the stationary points on C.
(6)
(d) Sketch C showing clearly
(i) the exact coordinates of the points where C crosses the x-axis,
(if) the asymptote to C that is parallel to the y-axis,
(iii) the coordinates of the stationary points. .
3)
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10 (a) Show that

cos(A +B) + cos(A—-B)=2cos Acos B
(2)

(b) Hence show that

P+ P -
cos P+ cosQ = 2cos 5 Qcos 0

2
©)

(c) Solve, for 0 <O < —, the equation

r
2
cos56 +cos76=0

Give each solution in terms of =

Josele!
XS
SRR
G5

(4)

KHHRKS
’0‘::0’0’0

(d) Show that

COS8X + 2c0s6x + cos4x = 4c0Ss6xCos? X

©)

(e) Use calculus to find the exact value of

T
J;f cos6xcos’x dx
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Question 10 continued
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Question 10 continued
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