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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 = %nﬁ

Series

Arithmetic series

Sum to n terms, S, = §[2a +(n—1)d]

Geometric series

Sum to n terms, S, = ad=r)

(1-r)
o a

Sum to infinity, S_ = - I <1

- r
Binomial series

-1 -D...(n—

(l+x)"=1+mc+mx2 n(n—1)..n r+1)xr+... for |x|<1,ne@

! r!

Calculus

Quotient rule (differentiation)

d ()] _ F'(x)glx) — fix)g'(x)
dx \ g(x) [g(0)]

Trigonometry

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

sin@
tand = ——
cosé

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 A + tan B tan4 — tan B
1—tan Atan B 1+ tan Atan B
Logarithms
log, x
log, x =
0g,a
2
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You must write down all the stages in your working.
1 The quadratic equation
3(k+2)x*+ (k+5)x+ k=0
has real roots.

Find the set of possible values of .
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3 Acurve C has equation y = a3 where a is a constant and x # —5
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The gradient of C at the point on the curve where x = 2 is 4—3

(a) Show thata =3
3)

Hence
(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¢) find the coordinates of the point where C crosses
(1) the x-axis,

(i1) the y-axis.
(2)

(d) Sketch the curve C, showing clearly its asymptotes and the coordinates of the points
where C crosses the coordinate axes.
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The nth term of an arithmetic series is u, where
u =(m+1)In4
Given that the sum of the first n terms of the series is Sn

show that § = In 202+an where a is an integer whose value is to be found.
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5 (a) Expand (1 + ax)" in ascending powers of x up to and including the term in x*

Express each coefficient of x in terms of @ and » where a and » are constants

andn > 2
(2)
The coefficient of x is 15 and the coefficient of x? is equal to the coefficient of x*
(b) Find the value of a and the value of n.
(6)
(¢) Find the coefficient of x*
(2)
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6 (a) Show that (o — B) = (a + f) — 4afs
(€))

The quadratic equation x*— 7kx + k* =0, where £ is a positive constant, has roots a and f
where a > 8

(b) Show thata — f = 3k5

3)
(c) Hence form a quadratic equation with roots o + 1 and § — 1
Give your equation in the form x*> + px + ¢ =0 where p and ¢ should be given in
terms of k.
“4)

14
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Question 6 continued
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9 Find an equation of the normal to the curve with equation
y=(x*-2x)el™

at the point on the curve with coordinates (1, —1)
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10

Diagram NOT
accurately drawn

Figure 1
Figure 1 shows triangle OA4B and triangle OCD.

—

OA=5p AB=3q O ZEOB ODZg A

(a) Find DC asa simplified expression in terms of p and q.

3)
The line DC meets the line AB at F.
(b) Using a vector method, find OF as a simplified expression in terms of p and q.

(7)
The point G lies on OB such that FG is parallel to AO.
(c) Using a vector method, find 0G as a simplified expression in terms of p and q.
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11 (a) Using a formula from page 2, show that cos2x =1 —2sin? x

3)
VA
Diagram NOT
accurately drawn
y=sinx+2
y=cos2x+2
C
>
0 X
Figure 2
Figure 2 shows a sketch of part of the curves with equations y =sinx + 2 and
y=cos2x +2
The points 4, B and C, shown in Figure 2, are three points that are common to both
curves.
(b) Find the coordinates of each of these points.
4)
R, and R, shown shaded in Figure 2, are two regions enclosed by the two curves.
(c) Use calculus to find, in its simplest form, the ratio
area of R :area of R,
8)
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Question 11 continued
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Question 11 continued

(Total for Question 11 is 15 marks)

TOTAL FOR PAPER IS 100 MARKS
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