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Mathematical Formulae

1. ALGEBRA
Quadpratic Equation

For the equation ax* +bx+c¢ = 0,

_ —b+ Vb’ —4ac

2a

X

Binomial Theorem

(a+b)"=d"+ (n)a”‘1b+ (n)a”‘2b2 +..+ (Z)a”"b’ +...+b"

1 2

. e n n!
where 7 is a positive integer and | |= ———
r/] (m—r)lr!

Arithmetic series u, =a+(n—1)d

S = %n(a—i—l) - %n{Za—i—(n— d}

Geometric series u, = ar"”!
_a(l=r")
S,=—1=— #1

S.=1= (rl<D

(e8]

2. TRIGONOMETRY

Identities
sin’4 +cos?4 =1
sec’4 = 1 +tan’4
cosec’d = 1 +cot’A4
Formulae for AABC

a_ _ b __c¢
sin4d sinB sinC

a’ = b*+c*—2bccos A

_ 1,
A= 2bcsmA
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Show that tan6+cot6® can be written as sec 6 cosecH.

3
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2 (a) Giventhat y=tanx—x, find _y. Write your answer in terms of tanx.

dx

n
(b) Hence find f * tan” xdx. Give your answer in exact form.
0
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1
3 (a) Solve the equation 8*—2x8 *=1. [4]

(b) It is given that (a— \/§>2 =b+ (3 —b)ﬁ , where a and b are integers. Find the possible values
of a and b. [6]
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4
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C

The diagram shows the triangle OAC. The point B lies on AC such that AB:BC =p:q, wherep and g
are constants (p #—q).
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aza, OB=b and OC =c.

ga+pc

Show that b = .
ow tha 7T p
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LT
1

5 Giventhat log (p+1)+ fog a log (p+2)+log,5=log 12, find the value of p.
pr
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In this question all lengths are in metres.
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The diagram shows a shape ABCDEF-..

AB, BD and DE are three sides of a rectangle.
O is the mid-point of BD.

AFE is an arc of a circle whose centre is O.
AB=+3, BC=CD =5 and BD = 6.

(a) Find the exact value of the perimeter of the shape, giving your answer in terms of 7. [5]
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(b) Find the exact value of the area of the shape, giving your answer in terms of 7.
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A curve has equation y = 2xcosx. The normal to the curve at (71, —27) meets the x-axis and y-axis at
points P and Q. Find the exact area of triangle POQ. [7]
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A particle moves in a stralght line so that its displacement from a fixed point O at time ¢ seconds is
x metres, where x =7+ —1+8 and /> 0.
(a) Find the time when the particle changes direction. [3]
(b) Show that the particle is moving towards O when ¢ = 0. [3]
(¢) Find the total distance travelled by the particle during the first 2 seconds of its motion. [4]
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A curve has equation y = x*—8x+c, where ¢ is a constant.

(a) Find the value of ¢ in each of the following cases.

(i) The curve crosses the x-axis at x = 2.

(ii) The minimum value of y is 3.

(b) Find the range of values of ¢ for which y is always greater than 0.

| © UCLES 2024 ﬁ 0606/21/0/N/24

Q
8
0]
<
R

DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN



DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN

GradeMax
Additional_Mathen0a008000088133ct/Nov - Paper 21 - QP - Cambridge

NIMRIMARRMAOMAmI, - -

10 (a) A class contains 7 girls and 8 boys. A group of 6 is selected from the class. The group must contain
at least 3 girls and at least 2 boys. Find the number of different groups that can be selected.  [3]

(b) A 5-character code is to be formed from the following characters.
Letters A B C D E F

Numbers 1 2 3

No character may be used more than once in any code. The characters may be arranged in any
order.
Find the number of different codes that can be formed using 4 letters and 1 number. [3]
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11 (a) f(x):ﬁ for =10 < x < 10, x # 1.

The diagram shows the graph of y = f(x).

y
A

10

—

—-10

(i) Use the diagram to explain why f'is a function.

(ii) Find ff(x), giving your answer in its simplest form.
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(iii) Using your answer to part (ii) state the relationship between the functions f and f -1 [1]
(iv) Explain how the diagram shows the relationship between fand £~ [1]

X
x—1

(b) A function g is defined by g(x) = for x 2 2. Find the range of g. [1]

(¢) A function h is defined by h(x) =

for the largest possible domain. State the domain of h.

2x
3x+1
[1]

Question 12 is printed on the next page.
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12 Two arithmetic progressions, 4 and B, each have 100 terms. Their terms are denoted by

a,, a,, d,, d a0 and by, b,, by, b,, ... b, respectively.

1> 72> 732 742 1

It is given that a, = b, , = 1 and a,,, = b, = 298.

100

(a) Find nsuch that a, —b = 45.

(b) Find the smallest m such that a, > 2b .
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