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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax? + bx + ¢ = 0,

—b+Ab* - 4ac

2a

X =

Binomial Theorem

n

(@+by'=a"+|||a" " b+ ;a”*2b2+...+

n n!

where 7 is a positive integer and =
P £ rf (m—nrr

2. TRIGONOMETRY

Identities
sinfA4+cos?Ad=1
sec2A=1+tan’ 4
cosec?A=1+cot?* 4
Formulae for AABC

a b ¢
sind sinB sinC

a?=b%*+ c? —2bc cos A

1 )
A—Ebc sin A
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1 (a) Given that €= {x:1 <x <20},
A = {multiples of 3},

B = {multiples of 4},

find
() n(4), [1]
(i) n(4NB). [1]

(b) On the Venn diagram below, draw the sets P, Q and R such that P C Q and ONR = &.

€

(¢) Using set notation, describe the shaded areas shown in the Venn diagrams below.

€ €
S T X Y
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2 On the axes below, sketch the graph of the curve y =|2x* —5x—3|, stating the coordinates of any points
where the curve meets the coordinate axes.

10

—104

[4]
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6
3 (i) Find the first 3 terms in the expansion, in ascending powers of x, of (3 - f) . Give the terms in their
simplest form. 9 [3]

6 2
(ii) Hence find the term independent of x in the expansion of {3 — S o 2 . [3]
9 X
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The polynomial p(x) = 2x* +ax® +bx—49, where a and b are constants.

x+3 there is a remainder of —24 .

(i) Show that 6a—b =78 .

Itis given that 2x—1 is a factor of p(x).

(ii) Find the value of ¢ and of b.

(iii) Write p(x) in the form (2x—1)Q(x), where Q(x) is a quadratic factor.

(iv) Hence factorise p (x) completely.
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When p’(x) is divided by

[2]

[4]

(2]

[1]
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5  Itis given that log, x = p. Giving your answer in its simplest form, find, in terms of p,

() log, (16x), (2]
7
(i) log, (2’;—6) [2]

Using your answers to parts (i) and (ii),

7

(iii) solve log,(16x)—log, (2);—6) =5, giving your answer correct to 2 decimal places. [3]
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1 2
6 (a) Giventhat A = (0 B 1), B=|2 5| and C= (3 -2 O), write down the matrix products which
3 1
are possible. You do not need to evaluate your products. [2]

b) Itisgiventhat X=(> ~) and Y=(" |
(b) 1s given tha =\; 3 an =5 of

(i) Find X7 [2]

(ii) Hence find the matrix Z such that XZ=Y. [3]
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7 Do not use a calculator in this question.

All lengths in this question are in centimetres.

A 2435 B

10—-2v5

=

D 6+3V5 ¢

The diagram shows the trapezium ABCD, where AB =2+3v5, DC=6+3V5, AD=10—2+5 and
angle ADC = 90°.

(i) Find the area of ABCD, giving your answer in the form a + b+/5, where a and b are integers. [3]

(i) Find cot BCD, giving your answer in the form c¢+d+5, where ¢ and d are fractions in their simplest
form. [3]
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~Y

The diagram shows the velocity-time graph of a particle P moving in a straight line with velocity vms™! at
time ¢ seconds after leaving a fixed point.

(i) Write down the value of the acceleration of P when 7= 5. [1]
(ii) Find the distance travelled by the particle P between ¢t = 0 and ¢ =10. [2]
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(b) A particle QO moves such that its velocity, vms™!, ¢ seconds after leaving a fixed point, is given by

v=3sin2¢t—1.
(i) Find the speed of O when ¢ = 71—7; [2]
(ii) Find the least value of ¢ for which the acceleration of Q is zero. [3]
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9  The area of a sector of a circle of radius 7cm is 36 cm?.

(i) Show that the perimeter, Pcm, of the sector is such that P = 2r+ 7—3 [3]
(ii) Hence, given that r can vary, find the stationary value of P and determine its nature. [4]
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2

dy dy

10 A curve is such that when x = 0, both y = —5 and I 10. Given that @ =4e* +3, find
(i) the equation of the curve, [7]
(ii) the equation of the normal to the curve at the point where x = % [3]
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11 (a) Solve sinxcosx = %tanx for 0° < x < 180°. [3]
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sin@

(b) (i) Show that sec6— oot — cos0. [3]
(ii) Hence solve sec36— 2101}[23 = % for —ZTR <0< ZTR , where 0 is in radians. [4]
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