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Mensuration

Surface area of sphere = 47/°

Curved surface area of cone = 77 x slant height

Volume of sphere = %mﬁ

Series

Arithmetic series

Sum to n terms, S, = §[2a +(n—1)d]

Geometric series
a(l—7r")
I-r)

Sum to n terms, S, =

Sum to infinity, S_ = IL I <1
—r

Binomial series

n(n—l)x2 n(n—l)...(n—r+1)xr

I+x)"=1+nx+
! r!

+... for [x|]<LneQ

Calculus

Quotient rule (differentiation)

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

Trigonometry

Cosine rule
In triangle ABC: a’ = 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 4 + tan B tan 4 — tan B

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

Logarithms
log, x
log, x =
og, a
2
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1 Using calculus find the exact value of | cos46d6d

T

Give your answer in the form ) where a is a prime number and b is an integer.
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2 f(x)=2x"—12x+5

Given that f(x) can be written in the form f(x) = a(x + b)’ + ¢ where a, b and ¢ are
integers,

(a) find the value of a, the value of b and the value of ¢

3)
(b) Hence find the set of values of x for which f(x) —37 > 0
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r

3 A geometric series G has first term a and common ratio r

135

The 2nd term of G is i and the 5th term of G is
16 1024

(a) Find
(1) the value of r

(i) the value of a

Given that G is convergent with sum to infinity S

(b) find the exact value of S

)
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Question 3 continued
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( )

4 (a) On the grid opposite, draw the line with equation

(i) y=2x—4 (i) 2x+3y=12 (il)) y+2x+2=0
3

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

y=2x—-4 2x+3y <12 y+2x+22>20
(1)

For all points in R, with coordinates (x, y)
P=x-2y

(¢) find the least value of P
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Turn over for a spare grid if you need to redraw your graph.
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Question 4 continued
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Question 4 continued

Only use this grid if you need to redraw your graph.
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5 f(x) = ax’ + 5bx” + 8ax — 4b where a and b are integers
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(a) show that @ = 2 and find the value of b iz

(b) Use algebra to solve the equation f(x) =0 s
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s

6 In triangle ABC, AC =x cm, AB = (x + 3)cm and LABC = 30°
Given that ZACB = 6° where 0 < 6 < 90

(a) show that

x+3

N sing° =
(1) sin 7x

3x2 —6x-9
2x

(i) cosf° =

Given that the size of ZBAC :the size of LABC=7:2
(b) find the exact value of x

Give your answer in the form a + axJb where a and b are prime numbers.

3)
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Question 6 continued
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Question 6 continued
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Question 6 continued
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7 (a) Write down the value of log,16
(1)

Given that 4 +2log, x = log, ¥

(b) show that y = 16x
4)

(c) Hence solve the equation 4 + 2log, x = log,(4x + 5)
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Question 7 continued
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8
>
Diagram NOT
accurately drawn
hcm
v ///—_ V(;I~l'i~ R
v
Figure 1
A solid right circular cylinder has base radius »cm and height #cm as shown in Figure 1.
The cylinder has a volume of 90zcm’ and a total surface area of Scm”
180
(a) Show that S = 27r’+ kil
B
3)
Given that r can vary,
(b) use calculus to find, to 3 significant figures, the value of » for which S'is a
minimum, justifying that this value of » gives a minimum value of S
3)
(c) Find, to 3 significant figures, the minimum value of S
(2)
. J
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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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1
9 (a) Expand ﬁ in ascending powers of x up to and including the term in x°
- 2x

Simplify each term as far as possible.

3)

(b) Show that 1 = ﬁ
7/0.96 12

Show all your working clearly.

(2

1 6
(c) Express 5\/6——12 in the form aT + b where a, b and c are integers.

Show all your working clearly.

(2)

Using the expansion you found in part (a) with a suitable value of x

(d) find an estimate, to 5 decimal places, of

9
576 —12
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Question 9 continued
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Question 9 continued
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Question 9 continued
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r

10 The equation of the line L, is y —2x -6 =0
The point P with coordinates (2, a) lies on L,

(a) Find the value of a
(1)

The line L, is perpendicular to L, and passes through P

(b) Show that an equation of L, is x +2y —-22=0
4)

Line L, crosses the x-axis at the point 4 and line L, crosses the x-axis at the point B

The point C has coordinates (m, n) such that m > 0 and n < 0
The length of AC is 5 V2 and the gradient of BC is %

(c) Find the value of m and the value of n

)

(d) Find the area of quadrilateral ACBP
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Question 10 continued
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Question 10 continued
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Question 10 continued
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( )
11 Given that
e4x
y= §(8x2—4x+ 1)
d
(a) show that d_y =x’e™
g (5)
VA
Diagram NOT
accurately drawn
) R
[0) X
R
Figure 2
Figure 2 shows part of the curve C with equation y = 3xe™
The finite region R bounded by C, the straight line with equation x =—-2 and the x-axis,
shown shaded in Figure 2, is rotated though 360° about the x-axis.
(b) Using part (a), find the volume, to 2 significant figures, of the solid formed.
4)
. J
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Question 11 continued
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Question 11 continued

(Total for Question 11 is 9 marks)

TOTAL FOR PAPER IS 100 MARKS
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