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Mathematical Formulae

1. ALGEBRA

Quadratic Equation

For the equation ax® +bx+c¢ =0,

_ —bEVb®—4ac

2a

X

Binomial Theorem

(a+b)"=d"+ <n>a”1b + (n)a”2b2 ...+ (:f)a”’b’ +. D"

1 2

. e n n!
where 7 is a positive integer and | | = ———
r/] (m—r)'r!

Arithmetic series u =a+(n—1)d

s = %n(a-l—l) - %n{2a+(n— 1d}

Geometric series u,= ar"!
_a(l=r")
Sn = ﬁ (7‘ # 1)

S.=1= (rl<D

[e9)

2. TRIGONOMETRY

Identities
sin’4+cos?4 =1
sec’4 = 1 +tan’4
cosec’A = 1 +cot’A4
Formulae for AABC

a_ _ b __c¢
sinAd sinB sinC

a’ = b*+c*—2bccos A

N P
A= 2bcsmA
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1 (a) On the axes below, sketch the graph of y = 6cos2x—1 for 0° < x < 360°.

"\
8
0 1 1 T T >‘X:
90 180 270 360
_8-
[3]
(b) The graph of y=a+bsincO for —180° < 6 < 180° is shown below.
"\
) / \
7 ~N
o
-1 —90 90 180 6
\\\ l/ / .
\ / D
Write down the value of each of the constants a, b and c. (2]
A= oo D= e, C= e
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2 (a) On the axes below, sketch the graphs of y =|x—3|and y = 2

X giving the coordinates of the

points where the graphs meet the axes. [3]
YA
4 -
T T >
-6 0 6 Xx
4 -
(b) Solve the equation %x =[x=3]. 2]
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3 (a) Find the first 3 terms in the expansion, in ascending powers of x, of (a—3x)10, where a is a
constant. [3]

(b) Given that a is positive and that the three terms found in part (a) can also be written as
405

ptagx+ ﬁxz, find the value of each of the constants a, p and q. (3]
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4 (a) Find%(2x+1)%.

(b) Hence find J(2x+ 1)% dx.
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0

The diagram shows the graph of the curve y = (2x+ 1)% for x = 0. The shaded region enclosed
by the curve, the axes and the line x = a is equal to 48.4 square units. Find the value of a, showing
all your working. [3]
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5 (a) A 5-digit number is to be formed from the digits 2, 5, 6, 7 and 9. Each digit may only be used

once.
(i) Find the number of different 5-digit numbers that can be formed. [1]
(ii) Find the percentage of these numbers that are odd. [2]

(b) 12 people are placed at random in 3 groups of 4 people each. Find the number of ways that this can
be done. [3]
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6 (a) Solve the simultaneous equations
log (x+y) =0,

log, (x+1) = 2log_y. [4]

(b) Given that logpq2 X logq p> = A, find the value of the constant A. (3]
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10

: & . : .
A curve is such that E)Z) = 8sin2x. The curve has a gradient of 6 at the point (g , 47[).

Find the equation of the curve.
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8  The polynomial p(x) is ax® +bx* +7x+1, where a and b are integers. It is given that 2x+1 is a
factor of p(x) and that when p(x) is divided by x —3 there is a remainder of 175.

(a) Find the value of @ and of b. [5]

(b) Using your values of a and b from part (a), find the remainder when p’(x) is divided by x— 1.
[3]
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9 In this question all lengths are in centimetres.
Do not use a calculator in this question.

5vV3-3
A N B
J 7
V342
u 5
D 5v3—1 ¢

The diagram shows the trapezium ABCD, where AB = 53 —3, DC = 5+v3 —1and 4D =3 +2.

(a) Find the area of ABCD, giving your answer in the form a+b+v/3, where a and b are integers. [3]
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(b) Given that angle BCD = 0 radians, find the value of cot@ in the form c¢+d+/3, where ¢ and d are
integers. [3]

(¢) Using your answer to part (b), find the value of cosec’6 in the form e+ fV/3, where e and f are
integers. [2]
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10

The diagram shows the figure ABCDEFG, where ABFG and BCDE are rectangles of length xcm and
width Zcm. The sector BFE of the circle, centre B, radius xcm, has an angle of 0 radians. It is given
that the area of BFE is 2 cm®.

10x

(a) Show that the perimeter, Pcm, of the figure ABCDEFG is given by P = = T [5]

= |~
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(b) Given that x can vary, find the minimum value of P in the form ¢v30, where ¢ is a rational
number. [4]

(¢) Verify that P is a minimum. [1]

Question 11 is printed on the next page.
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11 The tangent at the point where x = 1 on the curve y = 6x ln(x2 +1) intersects the y-axis at the
point P. This tangent also intersects the line x = 2 at the point Q. A line through P, parallel to the
x-axis, meets the line x = 2 at the point R. Find the exact area of triangle POR. [10]
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