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Mathematical Formulae
1. ALGEBRA

Quadratic Equation
For the equation ax® +bx+c =0,

—b+b* —4ac

2a

X =

Binomial expansion

n _ _n n n-1 n n-272 n n-ryr n
(a+b)" =a" + la b+ 5 a" b +..+| @b +..+b",
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CHn-r) 7!

r

nj nt nmn-1)..(n—r+l)

where 7 is a positive integer and (

2. TRIGONOMETRY

Identities
sin> A+cos* 4=1
sec’ A=1+tan’ 4
cosec’A=1+cot’ 4
sin(4 + B) =sin Acos B+ cos Asin B
cos(Ax B) =cos Acos B ¥ sin Asin B

tan 4 + tan B
l1¥tan Atan B

sin2A4 =2sin Acos 4
cos2A4=cos’> A—sin* A=2cos* A—1=1-2sin* 4

tan(4+ B) =

tan24 = 2204
1—-tan” 4
Formulae for AABC
a b c

sinA:sinB:sinC
a?=b%>+c*—2bc cos A

A :labsinC
2
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1 The curve y =f(x) is such that f'(x) = px* —8x+1. Given that f"(2) =4 and the
curve passes through the point (3, 0), find

(i) the value of p, (2]

(ii) an expression for f(x). 3]
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2 When the graph of ) against Jx is drawn, a straight line is obtained which passes
through the points (10, 16) and (16, 25). Find the value of x when y=2. [4]
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3 The equation 2x° —3x+ p =0 has roots @ and /3. Given that the equation
8x* +gx+64 =0 has roots &’ and f’, find the value of p and of ¢. [7]
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2
4 (i) Sketch the graph y =2x? for x> 0. [1]

»
—p

(ii) (a) In order to solve the equation 23/; = \/; , a graph of a suitable

straight line is drawn on the same set of axes as the graph of
2
y=2x*. Find the equation of this straight line. (2]

(b) On the same axes as (i), sketch the graph of the straight line for
x > 0, indicating the coordinates of the points of intersection clearly.  [3]
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5 Without using a calculator, solve the equation J18x=2x+6 , giving your answer
in the form @ , where a and b are integers. [5]
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6 It is given that f(x)=2x"+11x"+12x-9.
(i) Show that (2x—1) is a factor of f(x). [1]

(i) Hence, or otherwise, factorise f(x) completely. [3]
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15x+17
2x° +11x% +12x -9

(iii) Hence express as a sum of 3 partial fractions. [4]
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7 (i) Prove that (cosecd—cotd)’ = i o8 Z . [3]
+cos

(ii) Hence find, for 0< 0 <27, the values of @ in radians for which

(cosecd —cot 49)2 =

N
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8 The diagram shows a triangle ABC whose vertices lie on the circumference of a
circle. The tangent to the circle at 4 meets BC produced at £ such that 4B = AF .
D is on a point on 4B such that CD is parallel to £4.

B
¢ D
E A
Prove that
(i) triangles ABC and ACD are similar, [3]
(ii) CD bisects LZACB. [3]
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9 An open cylinder has radius » cm and external surface area 75 cm?.

(i) Show that the volume of the cylinder, V' ¢cm?, is given by V = %(75;" - r3) . [3]

(i) Given that  can vary, find the stationary value of V, giving your answers in
terms of . [3]
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10 A particle P moves along a straight line so that its displacement, s m, from a fixed
point O, ¢ seconds after motion has begun, is given by s =¢> +4¢> -3t —14.

(i) Find an expression for the velocity of particle P, in terms of ¢. [1]

Another particle Q moves along the same straight line as P and passes O at the same
instant that P begins to move. The initial velocity of Q is —2 m/s and its
acceleration, a m/s?, ¢ seconds after passing O, is given by a =61+2 .

(ii) Find the value of # when P and Q collide. [6]
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(iii) Determine if P and Q are travelling in the same direction at the point of
collision. (2]
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. The curve meets the line

11 The diagram below shows part of the curve y = 35x 9
—X

2y +x =1 atpoint P and the line y =5 at point Q.

2y+x=1

(i) Show that the coordinates of point P are (-1, 1). [3]
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(i) By showing that 35x+ 2 = 524 —3, find the area of the shaded region
-X -X
3x+9

, the line y =5 and the line from P perpendicular to

bounded by y = 5

the x-axis . [7]
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12 The line 3y —4x =—48 is a tangent to a circle at point A(12, 0).

(i) Find the equation of the normal to the circle at 4. [3]
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(ii) Given that the centre of the circle is (a, b) where a >0, b > 0 and radius of
the circle is 5 units, find the value of a and of b. [5]

END OF PAPER
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