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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax? + bx + ¢ = 0,

b+~ b* - 4ac

2a

X =

Binomial Theorem

n

(@+by'=a"+|||a" " b+ Za”‘2b2+...+

where 7 is a positive integer and
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2. TRIGONOMETRY

Identities
sinfA+cos?2A4=1
sec2A4=1+tan’ 4
cosec? A=1+cot? 4
Formulae for AABC

a b ¢
sind sinB sinC

a’?=b*+c*—2bccos A
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1 (i) Giventhat x>+ 2kx+4k—3 =0 has no real roots, show that & satisfies k*—4k+3 <0. [2]

(ii) Solve the inequality kK —4k+3 <0. [2]
2 Variables x and y are related by the equation y = 5; __xl .
d
(i) Find _y’ simplifying your answer. [2]

(ii) Hence find the approximate change in x when y increases from 9 by the small amount 0.07.  [3]
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3 Ateam of 3 people is to be selected from 7 women and 6 men. Find the number of different teams that
could be selected if there must be more women than men on the team. [3]

4 Do not use a calculator in this question.
The polynomial p(x) = 2x> — 3x* + gx + 56 has a factor x — 2.

(i) Show that ¢ = —30. []

(ii) Factorise p(x) completely and hence state all the solutions of p(x) =0 . [4]
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5  The coordinates of three points are 4(—2, 6), B(6, 10) and C(p, 0).

(i) Find the coordinates of M, the mid-point of 4B. [2]
(ii) Given that CM is perpendicular to AB, find the value of the constant p. [2]
(iii) Find angle MCB. (3]
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The diagram shows a sector of a circle with centre O and radius 5 cm. The length of the arc 4B is 7 cm.

Angle AOB is 0 radians.

(i) Explain why 6 must be greater than 1 radian. [1]
(ii) Find the value of 4. [2]
(iii) Calculate the area of the sector AOB. [2]
(iv) Calculate the area of the shaded segment. [2]
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7  The matrix A is [: ;] and the matrix B is [4 2].

1 3
(i) Find the matrix C such that C = 3A + B. [2]
(ii) Show that det(AB) = det A x detB. [4]
(iii) Find the matrix (AB) . [2]
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8 Find the coordinates of the points of intersection of the curve 4 + % + % = 0 and the line

y=15x+10.
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9 (a) Find f de. [3]
X
(b) () Find f sin(5x + 7)dx. 2]
0
(ii) Hence evaluate J-_ sin(5x + 7)dx. [2]

A
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10 (a) The graph of the curve y = p(42x) — ¢ (4") passes through the points (0, 2) and (0.5, 14). Find the
value of p and of q. [3]

(b) The variables x and y are connected by the equation y = 10 —2(10%). Using the substitution
u = 10", or otherwise, find the exact value of x when y = 24, [3]

(¢) Solve log,(x+1)—log,x=3. [3]
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11 (a) A function fis defined, for all real x, by
f(x) =x— x%.

Find the greatest value of f(x) and the value of x for which this occurs. [3]

(b) The domain of g(x) =x —x? is such that g_l (x) exists. Explain why x > 1 is a suitable domain
for g(x). [1]

(¢) The functions h and k are defined by
hix — Ig(x +2) for x >-2,

kix—5+vx—1 for1 <x < 101.

(i) Find hk(10). [2]

(i) Find k™ (x), stating its domain and range. [5]

Question 12 is printed on the next page.
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12 Solve the equation

(i) 8sin’4 +2cosd =7 for 0°< A< 180°, [4]

(ii) cosec(3B+1)=2.5 for 0< B < 7 radians. [4]
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