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Mathematical Formulae

1. ALGEBRA
Quadratic Equation
For the equation ax? +bx+c = 0,
(o btV b’ — 4ac
B 2a

Binomial Theorem

1 2

(a+b)"=a"+ (n)a”_1b+ (n>a”_2b2 +..+ (?)a”_rb' + ..
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where nisapositiveinteger and | | = = vy

Arithmetic series u =a+(n—1)d

S, = %n(a+|) - %n{2a+ (n—1)d}

Geometric series u =ar"™ "
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2. TRIGONOMETRY

|dentities

Sin°A+ cos’A = 1
sec’A = 1+tan’A
cosec’A = 1+ cot’A

Formulae for AABC

a __ b _ c
snA sinB snC
a’® = b®+c?—2bccosA

R
A—zbcsmA
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1 Findthevaluesof ksuchthat theline y = 9kx+1 doesnot meetthecurve y = kx®+3x(2k+ 1) + 4.
[5]
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2 DONOTUSEACALCULATORINTHISQUESTION.

Solve the equation  (3—5v3)x*+ (2V3+5)x—1= 0, giving your solutions in the form a+ by3,
where a and b are rational numbers. [6]
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3 The curve with equation y = asinbx+c, where a, b and ¢ are constants, passes through the points

(4m,11) and (—4% 5). Itisgiventhat asinbx+c hasperiod 16m.

(&) Findthe exact valuesof a, b and c. [4]

(b) Using your answer to part (a), find the coordinates of the minimum point on the curve for
0<x< 16m. [4]
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" 2x+3
=1 (2x-1)

4 a) Show that .
@ (2x—1)?

5 Can be written as

[1]

5
(b) Find f %dx, giving your answer in the form a+ 1nb, where a and b are constants. [5]
2 (2x—
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5 Variablesx and y are such that VZW'
., dy
(@ Fmd&. [3]

(b) Hence find the approximate change in y when x increases from 2to 2+h, wherehissmall. [2]

(c) Attheinstant when x = 2, yisincreasing at the rate of 4 units per second. Find the corresponding
rate of increasein x. [2]
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6 The normal to the curve y= 1+tan3x at the point P with x-coordinate 1% meets the x-axis at the
point Q.
Theline x = 2% meetsthe x-axis a the point R. Find the area of the triangle PQR. [8]

12

© UCLES 2022 0606/12/FIM/22



2 1
7 Acurve y=f(X) issuch that 3—32/ = (2—3X) 3. The curve passes through the point (—2,10.2). The
X

gradient of the tangent to the curveat (—2,10.2) is—6. Find f(x). [8]
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10
In this question, al lengths are in metres and all times are in seconds.
: . N o -2 :
A particle Aismoving in the direction ( 22) with a speed of 58.

(@) Findthe velocity vector of A. [1]

(b) Giventhat Aisinitially at the point with position vector ( 5), write down the position vector of A
at timet. -3 [1]

A particle B starts to move such that its position vector at timetis (_22 i g)
(c) Find the displacement vector AB at timet. [2]
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(d) Hence find the distance AB, at timet, in the form +/ pt®> +qt-+r, where p, q and r are constants.
[2]

(e) Find the value of t when the distance AB is v/6, giving your answer correct to 2 decimal places.

[2]
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9 (a) Thefunctionfissuchthat f(x) = 1n(5x+2), for x > a, wherea isas small as possible.

(i) Write down the value of a. [1]
(i) Hence find the range of f. [1]
(i) Find f (), stating its domain. [3]

(iv) On the axes, sketch the graphs of y=f(X) and y=f %(X), stating the exact values of the

intercepts of the curves with the coordinate axes. [4]
A
0 "
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(b) Thefunctiongissuchthat g: x+— x%—4, for x > 0. Solve the equation g (x) =—2. [3]
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10 (a) Thefirst three terms of an arithmetic progression are sin3x, 59n3x, 9sin3x. Find the exact
values of x, where 0< x <X, for which the sumto twenty termsis equal to 390. [6]
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(b) Thefirst three terms of a geometric progression are 20cosy, 10 ®s’y, 5cosy.

(i) Explain why this progression has a sum to infinity. [2]

(i) Find the value of y, wherey isin radiansand 0 <y < 2, for which the sum to infinity is 9.
Give your answer correct to 2 decimal places. [4]
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