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Mathematical Formulae

1. ALGEBRA
Quadratic Equation
For the equation ax? +bx+c = 0,
- vb? —4ac
N 2a

Binomial Theorem

(a+b)"=a"+ <n>a”1b+ <n>a”2b2 +...+ (rr])a”rbr +...

1 2

H . itive int q n n!
whnere n IS a PosItive Integer an r _4(n—r)!r!

Arithmetic series u =a+(n-1)d

S,=gn(a+1)=zn{2a+(n—1)d}

Geometric series  u =ar""!

=200y

_a

[e9)

S

2. TRIGONOMETRY
Identities

sinA+cos’A =1
sec’A = 1+tan?A
cosec’A = 1+ cot’A

Formulae for AABC

a __b _ ¢
sinA  sinB sinC

a’=b%+c?—2bccosA

_ 1
A= 2bcsmA
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1 (a) On the axes, sketch the graphs of y=|2x+1| and y=|5-3x| for —2 <x < 8. State the
coordinates of the points where these graphs meet the coordinate axes. [3]
Y\
- 0 T X
(b) Solve the equation |2x+1|=|5-3x]|. [3]
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2 (a) On the axes, sketch the graph of y = 53in% +1 for —27w < x<2m. [3]

N

6

o/

(b) Write down the amplitude of 55in% +1. [1]

(c) Write down the period of 53in§ +1. [1]
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3 When y? is plotted against Inx, a straight line graph is obtained, passing through the points (1, 5) and
(6, 15). Find y in terms of x. [4]

© UCLES 2022 0606/11/0/N/22 [TU rn over



PMT

6
4 DO NOT USE ACALCULATOR IN THIS QUESTION.

Solve the equation («/3 - l)x2 —2X— (ﬁ - 1) =0, giving your answers in the form a+b+/5, where
a and b are constants. [6]
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5  Anarithmetic progression is such that the fourth term is 25 and the ninth term is 50.

(a) Find the first term and the common difference. [3]

(b) Find the least number of terms for which the sum of the progression is greater than 25000. [3]
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6  The first three terms, in ascending powers of x, in the expansion of <1 - %) (1+3x)° are written in

the form 1 +ax+bx?, where a and b are constants. Find the exact values of a and b. [7]
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The diagram shows a circle with centre O and radius r. OAB and OCD are sectors of a circle with
centre O and radius x, where 0 < x < r. Angle AOB = angle COD = 0 radians, where 0 < 6 < 1 .

(&) Find, in terms of r, x and 6, the perimeter of the shaded region. [3]

(b) Find, in terms of r, x and 6, the area of the shaded region. [1]

It is given that x can vary and that r and 6 are constant.

(c) Write down the least possible area of the shaded region in terms of r and 6. [2]
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a
8 Find f 21 dx, where a is a positive constant. Give your answer, as a single logarithm,
o \X+1 x+2

in terms of a. [5]
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9  Solve the equation 2 Iogpy+ 10 Iogy p—9 =0, where p is a positive constant, giving y in terms of p.
[5]
10 Giventhat 65x"C,=2(n—1)x"*'C,, find the value of n. [3]
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@) v C

The diagram shows a triangle OAC. The point B lies on AC such that AB: AC = 2:5. It is given that
OA=a,0B=band OC =c.

() Show that 5b—3a = 2c. [4]
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o) C

The diagram now includes points X and Y, such that OX = %ﬁ and OY = mOB, where m is a

constant. It is also given that XY : XC = A:1, where A is a constant.

(b) Using part (a), find XC in terms of a and b. [2]
(c) Hence find the values of m and A. [4]
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1 1

e 2
cosecO—1 T cosecor1 — 2sin6seco. 3]

12 (a) Show that

1 n 1
cosec2¢—1 cosec2¢+1

(b) Hence solve the equation =4sin2¢, for —90° < ¢ < 90°. [6]
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1
13 Giventhat f”(x)=6(3x+4) 2, f'(4)=18 and f(4)=%, find f(x). 8]
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