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Mathematical Formulae

1. ALGEBRA
Quadratic Equation
For the equation ax? + bx + ¢ =0,
—b+\b* —4ac
X=——7— "
2a
Binomial Theorem
(a+b)y'=d"+ '11 a1l b+ g 22+ e+ L
r

where 7 is a positive integer and

n\ n!
rl (=l

2. TRIGONOMETRY

Identities
sinfA+cos?2A=1
sec2A=1+tan? 4
cosec?A=1+cot? 4
Formulae for AABC

a b _c
sind ~ sinB ~ sinC

a?=b*+c?—2bc cos A

_ 1 .
A—zbcsmA
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3 4 or
. 6x Ey 5 Exaj;ziner 5
1 Given that ——— = ax”y4, find the values of the constants a, p and q. [3] Use
2x? y‘1
1 —cos?6 . .
2 Express dselg_4m the form kcos 6, where £ is a constant to be found. [4]
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. . _ 4 3 -1 For
3 (i) Giventhat A= ( 2 2) , find A=, 2] Exaginerfs
. ) 4 3 1 4
(ii) Hence find the matrix M such that (_ 3 _2> M= ( ) 3> . [3]
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4 (a) Sets 4 and B are such that n(4) = 11, n(B) = 13 and n(4 U B) = 18. For

Find Il(A M B) [2] Examiner s
Use

(b) Sets €, X and Y are such that

€={0:0<0<2m},X={0:sinf=-0.5},Y= {ﬁzsecz 0= ‘g‘}

(i) Find, in terms of 7, the elements of the set X. [1]
(ii) Find, in terms of 7, the elements of the set Y. [2]
(iii) Use set notation to describe the relationship between the sets X and Y. [1]
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Examiner’s

5 Itis given that Ig p3¢ = 10a and lg[%} =a.
Use

(i) Find, in terms of a, expressions for Ig p and 1g q. [5]

(ii) Find the value of log, g. [1]
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6  Acurve has equation y= 6cos)2—c +4sin%, for 0 < x < 2 radians. For
Examiner s
Use
(i) Find the x-coordinate of the stationary point on the curve. [5]
(ii) Determine the nature of this stationary point. [2]
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For
YA Examiner s
Use

M(1,3)

(-4.2)

The figure shows a right-angled triangle ABC, where the point 4 has coordinates (—4,2) , the
angle B is 90° and the point C lies on the x-axis. The point M(1,3) is the midpoint of AB. Find
the area of the triangle 4ABC. [7]
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_[(3+m [ 4-2n For
8  Vectors a and b are such that a = (5 B Zn) andb = (10 . 3m>' Exazinerfs
. . 1+n
(i) Giventhat3a+b= ( 5 ), find the value of m and of n. [4]
(ii) Show that the magnitude of b is kV'5, where k is an integer to be found. [2]
(iii) Find the unit vector in the direction of b. [1]
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9  The function fis defined, for 0° < x < 360°, by f(x) = 2sin3x —1. For
Examiner s
(i) State the amplitude and period of f. [2] Use
(ii) State the maximum value of f and the corresponding values of x. [3]
(iii) Sketch the graph of f. [2]
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10 (a) Differentiate tan(3x + 2) with respect to x. [2] For
Examiner s
Use
2
(b) Differentiate (Vx + 1)* with respect to x. [3]
3

) o In(x
(¢) Differentiate

ot 3 with respect to x. [3]
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11 A particle moves in a straight line so that, ¢ s after leaving a fixed point O, its velocity vms™' is For

given by v =3e? + 41, Examiner s
Use

(i) Find the initial velocity of the particle. [1]

(ii) Find the initial acceleration of the particle. [3]
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(iii) Find the distance travelled by the particle in the third second. [4] For

Examiner’s
Use
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14

12 Answer only one of the following two alternatives. For

Examiner’s

EITHER Use

A function f is such that f(x) = In(5x — 10), for x > 2.

(i) State the range of f. [1]
(i) Find f! (x). (3]
(iii)  State the range of f~!. [1]
(iv) Solve f(x) = 0. (2]
A function g is such that g(x) = 2x — In2, forx € R.
(v) Solve gfi(x) = f(x?). [5]
OR

A function f'is such that f(x) = 4e™ + 2, for x € R.

(i) State the range of f. [1]
(i) Solve f(x) = 26. (2]
(iii) Find f~'(x). [3]
(iv) State the domain of 1. [1]

A function g is such that g(x) = 2e* — 4, for x € R.

(v) Using the substitution # = e¢* or otherwise, solve g(x) = f(x). [5]

Start your answer to Question 12 here.

Indicate which question you are answering. EITHER

OR
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Continue your answer to Question 12 here. For

Examiner’s
Use
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Continue your answer here if necessary. For

Examiner’s
Use
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