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International GCSE in Further Pure Mathematics Formulae sheet

Mensuration

Surface area of sphere = 47/°

Curved surface area of cone = 77 x slant height

Volume of sphere = gmf}

Series

Arithmetic series

V3YY SIHLNIILIHM 1ON Od

Sum to n terms, S, = g[2a + (n - l)d]

Geometric series
1 _ n
Sum to n terms, S, = ad=r)
(I-r)

Sum to infinity, S, = IL |r| <1

Binomial series

n(n —1)

1+ x)" =1+mc+Tx2 +...+ n(n—l),.,(n—r+1)x,

r!

+... for |x|<1,ne@

Calculus

Quotient rule (differentiation)

YIHV SIHLNI LM LON Od

d (f(x)j _ P(@)gx) - g ()
dx | g(x) [g(x)]’

Trigonometry

Cosine rule
In triangle ABC: @’ = b + ¢* — 2bccos A

sin @

tanf =
cosf

sin(4 + B) = sin 4 cos B + cos 4 sin B sin(4 — B) =sin A cos B—cos A sin B
cos(4 + B)=cos A cos B—sin 4 sin B cos(4 — B) =cos A cos B+ sin 4 sin B
tan 4 + tan B tan 4 — tan B

tan(4+ B) = ——— tan(4 - B) = ——
1—tan Atan B 1+ tan Atan B

Logarithms

Y3dyY SIHLNEILIIM LON Od

log, x = ——
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Answer all TEN questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

20
1 Find the value of ) (3k +5)
k=0 (4)

(Total for Question 1 is 4 marks)

3
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e Diagram NOT
accurately drawn

X cm

¢ (8-2v3)em B

Figure 1
Figure 1 shows triangle ABC such that
 (B= (8 NG ) cm
* The perpendicular height of triangle ABC is xcm
+  The area of triangle ABC is (4\/5 - 6) cm’

Find the exact value of x

aNb —c
d

where a and c are integers and b and d are prime numbers.

Give your answer in the form

Show your working clearly.
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Question 2 continued

(Total for Question 2 is 4 marks)
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3 The point 4 has coordinates (2, 14) and the point B has coordinates (6, 11)
The point D divides the line 4B in the ratio AD : DB=1:2

Line / passes through D and is perpendicular to AB
Given that / crosses the x-axis at the point X

find the length of XD
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Question 3 continued

(Total for Question 3 is 8 marks)

| |II||II| ||| |II|I |I||| ||II| |I|I| I"I" |I|| ||||| |IIII ""I ||I| |II| Turn o 7
EECm
P79 4 8 5 A 0 7 3 2 rnover



4 fx) =™+ 1)
(a) Show that f'(x)=2e"(x’+x+ 1)
3)
The curve S has equation y = f(x)
(b) Show that S has no stationary points.
(2)
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Question 4 continued

(Total for Question 4 is 5 marks)
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( )

5 (a) On the grid opposite draw the line with equation |

(1) 49-7x-14=0 (i) 21y +25x =105 (i) 4y=x-38
3)

(b) Show, by shading, the region R defined by the inequalities

(1)

For all points in R with integer coordinates (x, )

)
o

2

o

et

=

4y —Tx—14 <0 21y +25x < 105 4y >x-8 S
Z

=]

=

174

3

O=4y+3x £

(c) Using your graph, find the greatest value of Q
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Question 5 continued
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Turn over for a spare grid if you need to redraw your graph.
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Question 5 continued
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Question 5 continued

Only use this grid if you need to redraw your graph.
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(Total for Question 5 is 7 marks)
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6 (a) (i) Expand [1 + %j in ascending powers of x up to and including the term in x°

)
(@)
Express each coefficient as an exact fraction in its lowest terms. CZD
=
(11)) Write down the range of values of x for which your expansion is valid. P
-
2
1 =4
. . X2, . I
(b) Hence write down the expansion of (1 - Zj in ascending powers of x up to and n
B
including the term in x° =
Express each coefficient as an exact fraction in its lowest terms. =

1

1 2

f) =| —7——=
(4+x)4+x)

)
(c) Use your answer to part (a) to obtain a series expansion for f(x) in ascending powers o
of x up to and including the term in x° 2
Express each coefficient as an exact fraction in its lowest terms. ;
=
. . . . . . 02 4
(d) Hence, using algebraic integration, obtain an estimate of I f(x)dx 3
0 =
Give your answer to 8 significant figures. E
n
2
)
m
.................................................................................................................................................................................................................................................. >
O
.................................................................................................................................................................................................................................................. (o)
=
()]
.................................................................................................................................................................................................................................................. =
=
=
.................................................................................................................................................................................................................................................. _'
m
2
.................................................................................................................................................................................................................................................. S
=
7
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o
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Question 6 continued

DO NOT WRITE IN-THIS AREA

'DONOTWRITEINTHISAREA =~

15
I
= NN O A O
P 7 9 4 8 5 A 0 1 5 3 2 Turn over




GradeMax ‘

r

Question 6 continued
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Question 6 continued

DO NOT WRITE IN-THIS AREA

'DONOTWRITEINTHISAREA =~

(Total for Question 6 is 11 marks)
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Y lcm R Diagram NOT 3
7y : accurately drawn 2
3
v wem S =
s m
=
-
v L
n
U T %
)
m
>
Figure 2
Figure 2 shows shape QRSTUV

* QRTU is a rectangle of length /cm and width wem
* RST and UVQ are both semicircles of diameter wcm S
(@)
The shape QRSTUV has a perimeter of P cm and an area of 4 cm’ g
Given that P = 18 ;
=
o’ =
(a) Show that A=9w— e £
e
=
n
Given that w can vary E
(b) (i) use calculus to find the maximum value of 4 X

Give your answer in exact form.
(i1) show that for this value of 4, shape QRSTUYV is a circle.

(ii1) state the exact diameter of this circle. 8
=
4
(c) Justify that this value is the maximum value of 4 =
-]
=
m
2
-
a
(7
>
o
m
>
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Question 7 continued
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Question 7 continued
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Question 7 continued

DO NOT WRITE IN-THIS AREA

'DONOTWRITEINTHISAREA =~

(Total for Question 7 is 12 marks)
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8 (a) Using the formulae given on page 2, show that
(i) cos24=2cos’4—1

(i1) sin 24 =2 sin 4 cos A
3)

(b) Show that

cos34=4cos’ A—3cos A
(5)

(c) Hence, solve in radians to one decimal place, the equation

9cosAd—12¢cos’A-2=0 for-r<A<0
4)

(d) Using calculus and showing your working, evaluate
JE cos’ 6 do

Give your answer as a fraction in its simplest form.
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Question 8 continued
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Question 8 continued
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Question 8 continued

DO NOT WRITE IN-THIS AREA
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(Total for Question 8 is 16 marks)
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9 The curve C has equation

px—3
X—=q

C crosses the x-axis at the point 4
The line n with equation 8y — 10x + 15 =0 is the normal to C at 4

(a) Show that

(i) p=2

3)
(i) g=4
(7)
(b) Write down an equation of the asymptote to C that is
(1) parallel to the x-axis
(i1) parallel to the y-axis
(2)
(c) Write down the coordinates of the point where C crosses the y-axis.
1)
(d) Using the axes on the next page, sketch C
Clearly label the asymptotes and the coordinates where C crosses the
coordinate axes.
3)

NN 0 O O o
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Question 9 continued
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Question 9 continued
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Question 9 continued

DO NOT WRITE IN-THIS AREA
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(Total for Question 9 is 16 marks)
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10
Diagram NOT
accurately drawn 8
B C 2
@)
—|
=
2
=]
m
2
—|
<
n
A D s
m
Figure 3 >
Figure 3 shows quadrilateral ABCD such that
—> - —>
AB=a+pb CD=2a-9b AC =7a—6b
where |a| = |b| =1 andp > 0
)
—> (@)
Given that |AB ‘ =17 =
)
(a) show that ABCD is a trapezium. ;
=
=
The diagonals 4AC and BD of the quadrilateral intersect at the point X =
e
(b) Using a vector method, find the ratio AX : XC é
. %
Given that — €2 of trlan.gle CXD _ m
area of trapezium ABCD
(c) find the value of K
O
.................................................................................................................................................................................................................................................. bl
=
()]
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=
=
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Question 10 continued
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Question 10 continued

(Total for Question 10 is 17 marks)

TOTAL FOR PAPER IS 100 MARKS
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