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Mathematical Formulae

1. ALGEBRA
Quadratic Equation
For the quadratic equation ax? + bx + ¢ = 0,

‘= —b++/b®—4ac

2a

Binomial Expansion

n n n n
(a+b) =a"+|  |a"b+|_[a"b*+...+] [a"D"+...
1 2 r

I _ _
where n is a positive integer and (n] :( nt__nn-h..(n-r+d)
n

r —r)ir! rl

2. TRIGONOMETRY
Identities
sin?A + cos?A =1
sec?A =1 + tan?A
cosec?A = 1 + cot?A
sin (A +B) =sin Acos B + cos Asin B
cos (AxB)=cosAcosB FsinAsinB

tan Attan B

tan(AxtB)= ———
lxtan Atan B

sin 2A=2sin Acos A
cos2A =cos? A —sin?A=2cos? A—-1=1-2sin?A

tan 2A = ﬂ
1-tan“A

Formulae for A ABC
a b C

sinA:sinB:sinC
a2 =Db%+ c?—- 2bccosA

= ZbcsinA

+b",
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1  Solve the equation +/2x* —5x+3-2x=0. [3]

2 (a) Express 3x?—24x+53 inthe form a(x+b)?>+c where a, b and c are constants.  [2]

b) Hence explain why there is no intersection between the graph y = 3x* —24x+53
( p y grapn 'y

prain [1]
and the liney = 4.
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3 Giventhat f'(x)= and that f(x) passes through the origin, find the

3Xx+5
equation of f(x). [3]



Turn over for Question 4

[Turn over



Ya
y:(2x—3)2 Jx-1
@) A > X

The diagram shows part of the graph  y = (2x—3)2 Jx-1.
Find the range of values of x for which y is increasing. [5]
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lg48

5 (a) Solve 3**=4%* and show that x = .
@ 2lg6 [3]

2
(b) In order to obtain a graphical solution of the equation x = In(%j , a suitable

straight line can be drawn on the same axes as the graph y =5e? —4. Find the
equation of this line. [2]
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6  Solve the equation 3sin A=cosec A—5cot A for —180° < A <180°. [5]
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7 Express 34X 2+13X+8 in partial fractions. 6
X(x* +4) [6]
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10

The diagram below shows the base of a hexagonal pyramid.
The base is a regular hexagon, made up of six equilateral triangles of sides (1+ \/5) cm.

(1%@) cm

(@)  Show that the area of the hexagon is (6J§ + 9) cm2. [3]

(b)  Given that the volume of the hexagonal pyramid is (9+4\@ ) cm?, find the exact
height of the hexagonal pyramid.

(Volume of pyramid = %x base area x height ) [3]
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9 The function f(x)=2x%+ax’+bx+2, where a and b are constants, is exactly
divisible by (2x—1) . Given that f(x) leaves a remainder of 9 when divided by (x+1),
(@) find the value of a and b. [4]

(b)  Using the value of a and b found in (a), solve the equation
2x% +ax? +bx+2=0. [4]

[Turn over
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10 A gardener wants to use 40 m of fence to form a flower bed, which is made up of a
rectangle of length 2x m and two identical semicircles of radius r m.

2Xm

rm

(a) Express rin terms of x. [2]

(b) Show that the total area, A m?, of the flowerbed is given by
400 4x2 [2]
—

A=
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(c) Given that x can vary, find the value of x which gives a stationary value of A. [2]

(d) The gardener’s wife claimed that he can optimise the length of the fencing to

obtain a maximum area by forming only a circular flowerbed of radius 20 m.
T

Do you agree with her? Explain your answer with relevant workings. [2]

[Turn over
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11 The negative x —axis and positive y —axis are tangents to circle C. Given that the radius
of the circle is a units and that centre of circle is (—a,a),

(a) write down the equation(s) of the tangent(s) to the circle. [2]

P(-1,8) and Q(-8,25) lie on the circumference of circle C.
(b) Find the equation of the perpendicular bisector of PQ. [3]
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()  Show that the equation of the circle is X* +26x+y* —26y +169=0. [3]

(d) Explain why R (-14,27) lies outside the circle. [2]

[Turn over



16

. ood
12 (a) Find &(xsm2x). [1]

(b) Hence, find J.2x0052x dx . [1]
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(¢)  The diagram below shows the curve y = x?sin 2x , which passes through the

origin and A. Differentiate x*cos2x with respect to x and using the result found
in part (b), find the area of the shaded region, which is bounded by the curve

y = Xx*sin2x and the x-axis.

Ya

6]

v
x
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13 A motorcycle is rode along a straight horizontal road. As it passes a point A, the brakes
are applied and the motorcycle slows down, with its velocity halved as it passes B.
For the journey from A to B, the displacement, s m, of the motorcycle from A, t seconds

_t
after passing A, is given by s= 400(1—e 10).

(a) Find the exact time taken for the journey from A to B. [4]

(b) Find the average speed of the motorcycle for the journey from A to B. [2]
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(c) Find the exact acceleration of the motorcycle at B. [2]
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cos(A+B)—cos(A—B) _

14 (a) Showthat — -
sin(A+B)—sin(A-B)

—tanA. [3]

(b) Given that A and B are both obtuse, and cos(A+B) = —% , find the value of

sin(A+B). [2]
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(c) (i) Given that sin(A-B) =% and cot(A-B) =§ , State the value of

1

cos(A—-B). [1]

(if) Explain why A is larger than B. [1]

(d) Using the identity from part (a), show that tan A= —g . [2]

[Turn over
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(e) Hence, find the exact value of tanB. [3]

--- End of Paper---



