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International GCSE in Further Pure Mathematics Formulae sheet

Mensuration

Surface area of sphere = 47°

Curved surface area of cone = zr x slant height

Volume of sphere = %71’73

Series

Arithmetic series

Sumto n terms, S, = Z[Za +(n-1d|

Geometric series
all-r")

Sumtonterms, S, = ———
1-r)

Sum to infinity, S_ = 1L I <1
—-r

Binomial series

1+ x)" =1+mc+#x2 T ”(”_1)---(”—”+1)xr

r!

+... for [x|<LneqQ

Calculus

Quotient rule (differentiation)

d(f(x))_ F'()elx) - fx)g'(x)
dx \ g(x) [9(x)I

Trigonometry

Cosine rule
In triangle ABC: a* = b? + ¢2 — 2bccos A

tané = ﬂ
cosé

sin(A + B) =sin A cos B + cos Asin B
cos(A + B) =cos Acos B-sinAsinB

tan4 + tan B

tan(d+ B) = —
1-tan Atan B

sin(A - B) =sin A cos B - cos Asin B
cos(A—-B) =cos Acos B +sin Asin B

tan4 — tan B

tan(4d - B) = ——
1+ tan Atan B

Logarithms

_log, x

log x =
log, a

a
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Diagram NOT
accurately drawn

(2x+4) cm (2x-=1) cm

60°

(x+2)cm
Figure 1
Figure 1 shows triangle XYZ in which

XY=(x+2)cm XZ=(2x+4)cm YZ=(2x-1)cm and LYXZ=60°
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Find the value of x SOX

Give your answer in the form p + q\/§ where p and q are integers to be found.
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f(x) = 8x* + 10x - 3

Given that f(x) can be written in the form A(x + B)’ + C where A, B and C
are constants,

(@) find the value of A, the value of B and the value of C.

(b) Hence, or otherwise, find,
(i) the value of x for which f(x) has a minimum,

(ii) the minimum value of f(x).

The curve C has equation y = f(x).

(c) Find the x coordinate of each of the points where C crosses the x-axis.

The straight line | has equation y = 2x + 13

(d) Use algebra to find the coordinates of the two points of intersection of C and I.

Using the same axes and the results of parts (b), (c) and (d),

(e) sketch the curve C and the straight line I.

()

(2)

(2)
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Question 3 continued
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Question 3 continued
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Question 3 continued

(Total for Question 3 is 13 marks)
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( )

4  The equation of a curve is y = x° sin x
. . . 1
Find an equation of the tangent to the curve at the point on the curve where X = N T

Give your answer in the form y=mx + ¢
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Question 4 continued
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Diagram NOT
accurately drawn

12¢cm

A 12¢cm B

Figure 2

Figure 2 shows a right pyramid with a square base ABCD and vertex E.

The base of the pyramid is horizontal with AB = BC = 12cm.
The diagonals of the base intersect at the point O.

The vertex E of the pyramid is vertically above O and the angle between EA and the
plane ABCD is 30°

The height of the pyramid is hcm.

(@) Find the exact value of h

3)
The point F lies on AD such that AF:FD =1:4

(b) Calculate, to the nearest degree, the size of the angle EFO.
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Question 5 continued
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Question 5 continued
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Question 5 continued
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( )

6 The nth term of a geometric series G is U,

The first three terms of G are given by
U=q@p+1) U,=q@p+3) Us,=q(2p-3)

(@) Find the possible values of p

()
Given that G is convergent with sum to infinity 250

(b) find the value of g
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7 y = €% c0os 2x
(@) Show that

& =2y — 2e**sin2x

dx
(4)
(b) Hence show that

. J
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Question 7 continued
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Question 7 continued

R T A o
p 71 81 9 A0 2 0 3 6

PMT!

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

Do et 9%
D% mates
SR
S’
S
MK
MY
SN
oS

P00 it
KT
QIR
Doge 4ot
PSS
poog fulaset
SETPASS,
S
SRR

0%

SRR
(90950509
o



PMT

( )

RS

K
XS

RIS
KK

CRRLRKR

QXXX

SRR

s
K

XX
%%
<1
e
&
XX

<
%
bosesess

5
RKIKRKILR

Question 7 continued

QK5
o0
oot
5
RS

SRS
of
GRS
RS
2555s

KL

%%
X X
XX
A
&)

%
5

DR
RERKS

<
X5
-
N

O

5

Q5
355

<
X
KX
NETR
P

4

KL
QLK
R

SRR,
000000
‘5é§‘%$'

2

o
K5
55
CKKS

'
000
RS

K

<5558
9%,

KK

290
d%%’

K.

<X

3

o)
5
RRKS

R

ZRHRRS
Steteteds

SRS
X
KK
LA
NN

9%
i
\
N ate
<

7

o
I

ORI
ootetose
:

7!
NG

<
oK
N

2

S
¥
Roiet
RRRKRLRE

%%
b
92

S

<]
<
B
Yoo
o2

5555

pelel
P
GE5S
ptetete!

CRRLRAKKL

40X
SRS

ORI

0%
000
XK
5

(X
55
So%ss
%

G0
ety

0%

o%
RIRRRKARRAAK AN

X
oo
5555
KL

00
boes
oot
s
ot
ot
5

¢

3
3

0%}

<>

<
LR
po%e

e
5

&5

0%
'
0%
S8

OIS
RSB
Eottstotetestototets!
B CRGLLRIKS
SN
Sototetatetetete!
KRR

>

%

<
2R
b

06K
RRERKS
QLS
X
ot
boses
CXX

o
53
RS

%
0%

(Total for Question 7 is 9 marks)
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8 The quadratic equation
o= 4k\2x +2k*=1=0

where K is a positive constant, has roots « and S
Given that o®+ 42 =66 and that >+ 8%=p~/2 where p is an integer,

find the value of p

(11)
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Question 8 continued
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Question 8 continued
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Question 8 continued
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(Total for Question 8 is 11 marks)
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r

9 A cube has edges of length xcm.
The total surface area, Acm?, of the cube is increasing at a constant rate of 0.45cm?/s

Find the rate of increase, in cm?/s, of the volume of the cube at the instant when the
total surface area of the cube is 384 cm?
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Question 9 continued
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10 Using formulae given on page 2
(@) show that
(i) sin20 = 2sinfcosé

(i) cos26 =2cos* -1
(5)

Given that 6 # (90° +180°n) where neZ

(b) use the results from part (a) to show that sin26 —tané can be written as tan 4 cos 26

(4)
(c) Solve for 0 < x < 360

sin2x° —tanx°=0

\. J
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Question 10 continued
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Question 10 continued
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Question 10 continued

QK5
o0
oot
5
RS

SRS
of
GRS
RS
2555s

KL

%%
X X
XX
A
&)

%
5

DR
RERKS

<
X5
-
N

O

5

Q5
355

<
X
KX
NETR
P

4

KL
QLK
R

SRR,
000000
‘5é§‘%$'

2

o
K5
55
CKKS

'
000
RS

K

<5558
9%,

KK

290
d%%’

K.

<X

3

o)
5
RRKS

R

ZRHRRS
Steteteds

SRS
X
KK
LA
NN

9%
i
\
N ate
<

7

o
I

ORI
ootetose
:

7!
NG

<
oK
N

2

S
¥
Roiet
RRRKRLRE

%%
b
92

S

<]
<
B
Yoo
o2

5555

pelel
P
GE5S
ptetete!

CRRLRAKKL

40X
SRS

ORI

0%
000
XK
5

(X
55
So%ss
%

G0
ety

0%

o%
RIRRRKARRAAK AN

X
oo
5555
KL

00
boes
oot
s
ot
ot
5

¢

3
3

0%}

<>

<
LR
po%e

e
5

&5

0%
'
0%
S8

OIS
RSB
Eottstotetestototets!
B CRGLLRIKS
SN
Sototetatetetete!
KRR

>

%

<
2R
b

06K
RRERKS
QLS
X
ot
boses
CXX

o
53
RS

%
0%

(Total for Question 10 is 13 marks)
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Diagram NOT
T accurately drawn

<V

y=4-¢*

Figure 3

Figure 3 shows part of the curve C with equation y =4 —e*
The curve C crosses the y-axis at the point A and the x-axis at the point B.

3
o0~ 90
SO
POT 2 3%
&I
prosevasiies

(@) (i) Write down the y coordinate of point A.

(if) Show that the x coordinate of B is x =In2

(3) :
SR
ine li i Sl
The line | is the normal to C at the point B. e

% X

R
et
et
LR

%

(4) XA
<

X2

X
%

The finite region R is bounded by C, | and the y-axis. &5
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(b) Find an equation for I, giving your answer in the form y =mx + ¢
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(c) Using calculus, find the area of R. 85
Give your answer to one decimal place.
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Question 11 continued
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Question 11 continued
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Question 11 continued

QK5
o0
oot
5
RS

SRS
of
GRS
RS
2555s

KL

%%
X X
XX
A
&)

%
5

DR
RERKS

<
X5
-
N

O

5

Q5
355

<
X
KX
NETR
P

4

KL
QLK
R

SRR,
000000
‘5é§‘%$'

2

o
K5
55
CKKS

'
000
RS

K

<5558
9%,

KK

290
d%%’

K.

<X

3

o)
5
RRKS

R

ZRHRRS
Steteteds

SRS
X
KK
LA
NN

9%
i
\
N ate
<

7

o
I

ORI
ootetose
:

7!
NG

<
oK
N

2

S
¥
Roiet
RRRKRLRE

%%
b
92

S

<]
<
B
Yoo
o2

5555

pelel
P
GE5S
ptetete!

CRRLRAKKL

40X
SRS

ORI

0%
000
XK
5

(X
55
So%ss
%

G0
ety

0%

o%
RIRRRKARRAAK AN

X
oo
5555
KL

00
boes
oot
s
ot
ot
5

¢

3
3

0%}

<>

<
LR
po%e

e
5

&5

0%
'
0%
S8

OIS
RSB
Eottstotetestototets!
B CRGLLRIKS
SN
Sototetatetetete!
KRR

>

%

<
2R
b

06K
RRERKS
QLS
X
ot
boses
CXX

o
53
RS

%
0%

%% %%

35
[ | Turn over »
P 71 8 1 9 A0 3 5 3 6

CRRLAKL

0K
Dosetele’

(RS

2
SERREIER
bl

%
<

pososoressset
RS

(KL

LRRRLRS

K

%
o%
o%




( )

Question 11 continued

(Total for Question 11 is 14 marks)

TOTAL FOR PAPER IS 100 MARKS
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