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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax? + bx + ¢ = 0,

—b+Vb%— dac

2a
Binomial Theorem
n n n
(@+by'=a"+|| @ b+, la" b+ | T+
where # is a positive integer and =
rl (n—r)r!

2. TRIGONOMETRY

Identities
sinfA4+cos?A4=1
sec’ 4 =1+ tan? 4
cosec?A=1+cot* 4
Formulae for AABC

a b ¢
sind  sinB  sinC

a?=b%*+ c?—2bc cos A

A= —=bcsin 4

1
2
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1  The line y = kx — 5, where £ is a positive constant, is a tangent to the curve y = x* + 4x at the point 4.

(i) Find the exact value of £. [3]

(i) Find the gradient of the normal to the curve at the point 4, giving your answer in the form a + V5,
where a and b are constants. (2]
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2 Itis given that p(x) = x° + ax® + bx — 48. When p(x) is divided by x—3 the remainder is 6.
Given that p’(1) =0, find the value of @ and of b. [5]

3 (a) Simplify \/ xSpl0 = \3/ x°y~%, giving your answer in the form x“y’, where ¢ and b are integers. [2]

1 3
(b) (i) Show that 4(r—2)>+5(t—2)* can be written in the form (¢ —2)” (gt + r), where p, ¢ and r
are constants to be found. [3]

1 3
(ii) Hence solve the equation 4(¢—2)*+ 5(t—2)> = 0. [1]
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4 (a) Itisgiventhat f(x)=3e *+5 forxeR.

(i) State the range of f. [1]
(ii) Find f ~! and state its domain. [4]
(b) Itis giventhat g(x)=x’+5 and h(x)=Inx for x > 0. Solve hg(x) = 2. [3]
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5 (@

o

The diagram shows a figure O4ABC, where OA=a, OB=b and OC = c. The lines AC and OB
intersect at the point M where M is the midpoint of the line AC.

(i) Find, in terms of a and ¢, the vector OM . 2]
(ii) Given that OM :MB = 2:3, find b in terms of a and c. 2]
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(b) Vectors i and j are unit vectors parallel to the x-axis and y-axis respectively.
The vector p has a magnitude of 39 units and has the same direction as —10i + 24j.

(i) Find p in terms of i and j. 2]

(ii) Find the vector q such that 2p + q is parallel to the positive y-axis and has a magnitude of
12 units. [3]

(iii) Hence show that |q| = kV5, where & is an integer to be found. [2]
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B C

The diagram shows a circle, centre O, radius 12 cm. The points 4 and B lie on the circumference of the
circle and form a rectangle with the points C and D. The length of AD is 8 cm and the area of the minor
sector AOB is 150 cm?.

(i) Show that angle 4OB is 2.08 radians, correct to 2 decimal places. [2]
(ii) Find the area of the shaded region ADCB. [6]
(iii) Find the perimeter of the shaded region ADCB. (3]
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s
7  Show that the curve y = (3x* + 8)° has only one stationary point. Find the coordinates of this stationary
point and determine its nature. [8]
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8 (i) On the axes below sketch the graphs of y =|2x—35| and 9y = 80x — 16x7. [5]

v A
10 -

=Y

—10 4

(i) Solve |2x—5|=4. [3]

(iii) Hence show that the graphs of y=|2x—5| and 9y =80x—16x> intersect at the points
where y = 4. [1]

(iv) Hence find the values of x for which 9] 2x — 5| < 80x — 16x°. [2]
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9 (i) Show that 5+ 4tan?|Z|= 4sec?|Z|+ 1. [1]
3 3
(i) Given that i<tan X > = L gec?|], find J.sec2 | dx [1]
dx 3 3 3) 3)
(iii)
74 y=5+4tan2[§]

;‘_________________
=Y

(NCY EEI [—

The diagram shows part of the curve y = 5 + 4 tan” [g] Using the results from parts (i) and (ii),

find the exact area of the shaded region enclosed by the curve, the x-axis and the lines x = % and
X =T. [5]

Question 10 is printed on the next page.
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10 (a) Given that e g Y 3]
Vi =, -5 .
T dx

d
(b) Variables x, y and ¢ are such that y =4 cos|x +§ +2+/3sin|x +§ and d_)t} =10.
. . dy T
(i) Find the value of & when x = 3 [3]
(ii) Find the value of % when x = % [2]
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