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1. ALGEBRA

Quadratic Equation

For the equation ax? + bx + ¢ = 0,

‘ —b++/b*—4ac
n 2a '
Binomial Theorem
n n n
n—an n-1 n-2 K2 n-r wr
(@a+b)"=a"+ 1]a b+ ola b+ ...+ rla b"+ ...
h . iti int d n _ nl
where n is a positive integer and | . | = —(n TR

Identities

Formulae for AABC
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Mathematical Formulae

2. TRIGONOMETRY

sinfA+cos?2A=1
sec2A=1+tan? A

cosec? A=1+cot? A

a b
sinA ~ sinB ~ sinC

a?=b?+c?-2bccos A

AzébcsinA
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1 (a) On the axes below, sketch the graph of y =3cos2x—1, for 0° < x° < 360°.
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[3]
(b) Giventhat y=4sin6x, write down
(i) the amplitude of y, [1]
(if) the period of y. [1]
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2 p(x) = 2x* +5x> +4x+a
q(x) = 4x*> +3ax+b
Given that p(x) has a remainder of 2 when divided by 2x+1 and that q(x) is divisible by x+2,

(i) find the value of each of the constants a and b. [3]

Given that r(x) = p(x) —qg(x) and using your values of a and b,

(if)  find the exact remainder when r(x) is divided by 3x—2. [3]
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3 The coefficient of x2 in the expansion of (2—x)(3+kx)® is equal to 972. Find the possible values of the
constant k. [6]
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4 (i) Write x*—9x+8 intheform (x—p)?—q, where p and q are constants. [2]

(i) Hence write down the coordinates of the minimum point on the curve y = x*—9x+8. [1]

(iii)  On the axes below, sketch the graph of vy :|x2—9x+8\, showing the coordinates of the points
where the curve meets the coordinate axes.

y
20

A

16

12

[3]

(iv)  Write down the value of k for which |x2 —9x+ 8\ =k has exactly 3 solutions. [1]
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The diagram shows a circle with centre O and radius rcm. The minor arc AB is such that angle AOB is
6 radians. The area of the minor sector AOB is 48 cm?.

(i) Showthat 0= % 2]
(if)  Given that the minor arc AB has length 12cm, find the value of r and of 6. [3]
(iii)  Using your values of r and 6, find the area of the shaded region. [2]
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. _ In(2x* +3)
6  Acurve has equation y= ST
0 showthat ¥ =—5n3 when x=0 [4]
dx 4 '
(i)  Hence find the equation of the tangent to the curve at the point where x = 0. [2]
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7 (a) Express 2+3lgx—Igy as asingle logarithm to base 10. [3]
(b) () Solve 6x+7-2=0, 2]
(i) Hence, giventhat 6log,3+7—3log,a =0, find the possible values of a. [4]
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8 (i) Find (;j—x(5x2+4)%. 2]
(i) Hencefind [x(5x?+4)7dx. 2]
. a 2 % _1_9
Given that fo X(5x2 +4)7dx = 12,
(iii)  find the value of the positive constant a. [4]
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9  Variables s and t are such that s = 4t+3e™".
(i) Find the value of s when t = 0. [1]
(if)  Find the exact value of t when % =2. [4]
(iii)  Find the approximate increase in s when t increases from In5 to In5+h, where h is small. [3]
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10 Particle A is at the point with position vector [_5] at time t = 0 and moves with a speed of 10ms~1 in the

N 3
same direction as [4]

. i i S . 38 .
(i) Given that A is at the point with position vector [ a] when t = 65, find the value of the constant a. [3]

. . L . 16 . . . (4
Particle B is at the point with position vector {37] at time t = 0 and moves with velocity [2] ms~L.

(i)  Write down, in terms of t, the position vector of B at time ts. [1]
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(iif)  Verify that particles A and B collide. [4]

(iv) Write down the position vector of the point of collision. [1]
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11 (@) f(x)=3-cos2x for0<x< %
(i) Write down the range of f. [2]
(i) Find the exact value of f1(2.5). [3]
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(b) g(x) =3-x> for xeR.

Find the exact solutions of g?(x) =—6. [4]
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