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

You must write down all the stages in your working.

1 f(x) = 3x® + 2sinx — iz where x =0
X

(@) Find f'(x)

(b) Find [f(x)dx
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Question 1 continued

(Total for Question 1 is 7 marks)
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2 Find the set of values of x for which (2x—3)? > 7x -3
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Question 2 continued

(Total for Question 2 is 5 marks)
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3 The volume, V cm?, of a sphere of radius r cm is increasing at the rate of 60 cm?/s.

Find the rate of increase of the radius, in cm/s correct to 2 significant figures, when the
volume is 36000z cm?.
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Question 3 continued

(Total for Question 3 is 7 marks)
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4 An arithmetic series has first term p and common difference p where p # 0
A geometric series also has first term p. The common ratio of this geometric series is r.
The sum of the first three terms of the arithmetic series is equal to the sum of the first
three terms of the geometric series.

Giventhatr >0

—1+x/ﬁ
2

show that r =
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f 3
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Question 4 continued

(Total for Question 4 is 5 marks)
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( )

1
5 Given that 1 can be written as p(1 - gx) 2

N/

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

(b) (i) Find the first four terms in the expansion of in ascending powers

1
V4 - X
of x, simplifying each term.

(ii) State the range of values of x for which this expansion is valid.

2(1+ x)
Jai—x

Given that the first three terms of the expansion of are a + bx + cx?

(c) find the exact value of

(i) a (ii) b (iii) ¢
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Question 5 continued
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Question 5 continued
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Question 5 continued

(Total for Question 5 is 9 marks)
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6 Giving your solutions to 3 decimal places, solve the equation

(@) cosx=0.4 —T<X<T

(b) tan 20+% =15 O<bl<m

O O 0 O O
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Question 6 continued

(Total for Question 6 is 6 marks)
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Diagram NOT
accurately drawn

4 cm

B 5cm C

Figure 1

Figure 1 shows the triangle ABC with AB =4 cm, BC =5 cm and angle BCA = 30°
The point D lies on AC such that BD = 4 cm and angle BDC is obtuse.
Find

(a) the size of angle BDC, giving your answer in degrees correct to 1 decimal place,

(b) the length, in cm, of AD, giving your answer correct to 3 significant figures,

(c) the area, in cm?, of triangle ABD, giving your answer correct to 3 significant figures.
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Question 7 continued
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Question 7 continued

(Total for Question 7 is 8 marks)

19

4PMO | 2016 | January | Paper 1 | GradeMax Turn over »

D AR AR O
P 6



Further Pure Maths - 2016 - Jan - Paper 1 - QP

r

8 A particle P is moving along the positive x-axis. At time t seconds (t > 0), the
acceleration a m/s? of P is given by a=6 -4t

When t=0, P is at rest and the displacement of P from the origin O is 5 metres.

At time t seconds, the velocity of P is v m/s and the displacement of P from O is
S metres.

() Find, in terms of t, an expression for

(i) v

(i) s
For t > 0, P comes to instantaneous rest at the point A.
(b) Find

(i) the value of t when P reaches A,

(ii) the distance OA.

20
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Figure 2

Figure 2 shows the curve S with equationy = 8 — 2x — x?
The curve S crosses the x-axis at the points A and B.

(a) Find the x coordinate of A and the x coordinate of B.

(3)

(b) Use calculus to find the area of the finite region bounded by S and the x-axis.

(4)
The curve T with equation y = x2 + X + 6 intersects S.

(c) Find the x coordinates of the points of intersection of S and T.

(d) Use calculus to find the area of the finite region bounded by S and T.
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10 Given that 2Iogy X+2log y=5
1
(a) show that Iogy X = 5 or Iogy X=2

()

(b) Hence, or otherwise, solve the equations

1
N
~

Xy
2I0gy x+2log, y

I
ol

(6)

O O 0 A O
P 6

4PMO | 2016 | January | Paper 1 | GradeMax

%
9%,
25

% =~ 292
SR,
o5
35

%%
00%&&,’ %,:

OBEIRIELIRIGEs

< P OSRRGISSRKICEX

KR SRR IKAR KR IK A

S ERRKSIEIH RS
DA teetetetotetetetetelel

%%
&
<55

QLRI

RREERKELRKLLRRK,

S
I IERICIRX
A
SRIHKKS:

<
000
oS

K RREEIREEARREIA

UK IR IR
KIS KLR

CEXIAARK
% 19
@ 159598
3
S

A
9%
(
S

%
&
5K

[

x>

Sl
095059, 159%
SR
S

N

ép

0
S
R g

o Y
SR
RSRRIS

XS
s
KA
dogoteteteds 1 it
S50
2555
GORLEKS

¢!

9%
KKK

QCICRRIEIRRKY

RRELRS

QLB
05 %%
S

RKERKS

%
X KKK
X K KKK
SRS

o
3
0o

CIRRKS
%

<5
5
o
e

XX



Further Pure Maths - 2016 - Jan - Paper 1 - QP

= o3
Q&@&
RS
KM
s

0.0‘7;00

it

R
Sele%%
0.:*000

plote

&

Doos!

b9t
K
SRS
YER

L

SRS
SEE?
K
LK
Do%or 4%
o
5

0
o
Y
’\
!

OO
S
Y& % .

TN
CRKS
RIRHRR

OO
S8

K

ﬁ&&p
NG
KN
CHLX

0
<N
e
RS

S8
S
Bo%e & 99

e b07e7e%
QIR

Jossssssases
LIERXK
R
&5&&&
§§§§§
SIRHERS

( )

Question 10 continued

D AR O AR O
P 6

29

4PMO | 2016 | January | Paper 1 | GradeMax Turn over »



Further Pure Maths - 2016 - Jan - Paper 1 - QP

r

Question 10 continued

4PMO | 2016 | January | Paper 1 | GradeMax

O O 0 O RO
P 6

<€
0% % )¢
SR
it
(0 o%

o

4555
g
5
%

2021000
D9S3
Polev el
SREE
SRS
09%,. L 9%
SRS

o
potely;

%
&
5
K5

OOQg
&

<5538
OBEIRIELIRIGEs

000

SR KIERKIA

%
%

S
29N
XHRRKS

<

AR ICICIKX
LRI
K

092
QLRI

SRR LEIRKALLERKL

IR IR I AHIAIK
USRI

SGILRRIKKRRS

A
09

X
2K
00

X
XX
b5
RS
25

XX RICIGSRICAX
R IRERKLR

GILERLLILLS

R
CGCIKLICRIRL

%%

R

BGER
%

<
Potatel
KO)
<
vt
RS

COEKK
0L
ON
ereseed%
SRS

bovel
<3
<
% o
%
R,

el

<
N
X

<
9
KA
\
6%
X

o Y
SR
RSRRIS

O
R
95688, ¢ 4
SIS, 1 A
S50
XX
KL

¢!

9%
KKK

QCICRRIEIRRKY

RRELRS

QLB
05 %%
S

RKERKS

%
QR
X K KKK
$9. 0 0,000

dosotedotolels

o
3
0o

S

<5
5
o
e

XX



Further Pure Maths - 2016 - Jan - Paper 1 - QP

%58
BRI

%

%6l 0%
e
plararg¥el
ol

boses

KBRS
LB
G
s,
Dot
S0
SN
KL,
LI,
TN
Dovey 1atet
Q5
KX e S0
LA
Pttt
£5%5

QU
2%
oK
2
<K
2%

%

295
R
N
I
K

N
LR

I
SLRELERKEE
ISSAR
LI SXTN
ERKELS
S ARKES

%

%
oY%
CRAHX K
SERRRL

S

%

%
5
KOy
%S
29

o
e
&
KX

<
)
%%

LKL
bo%e = !
e b07e7e%
QIR
Jossssssases
LXK
R
&5&&&
§§§§§
SRRERS

( )

Question 10 continued

(Total for Question 10 is 11 marks)
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11
f(xX) =4 +3x-x?

(@) Write f(x) in the form P — Q(x + R)?, where P, Q and R are rational numbers.

The curve C has equationy =4 + 3x — x2

(b) Find the coordinates of the maximum point of C.

(1)
The line | is a tangent to C at the point where x = 1

(c) Find an equation for |,

(5)
Another line |, is perpendicular to I, and is also a tangent to C.
The lines |, and |, intersect at the point A.

(d) Find the coordinates of A.
(5)

The point B with coordinates (-3, 2) lies on |,

(e) Find the exact length of AB.
(2)

The point D with coordinates (8, 0) lies on I,

(f) Find the exact area of triangle ABD.
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Question 11 continued

(Total for Question 11 is 18 marks)

TOTAL FOR PAPER IS 100 MARKS
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