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1 Solve for and if . [4]𝑎 𝑏 24 − 𝑎 6
8 − 3

= 2 + 𝑏 3
2
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2 The curve has stationary points. By sketching suitable curves on𝑦 =− 𝑥3 + 5𝑥 − 3𝑥𝑙𝑛𝑥 𝑘
the axes below, �ind the value of . You are to label all axial intercepts in their exact form.𝑘
Please show your workings. [5]
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3 (a) State the range of principal values for

(i) [1]𝑠𝑖𝑛−1𝑥,

(ii) [1]𝑐𝑜𝑠−1𝑥.

(b) You are given that , where is a function of . Show that
𝑠𝑖𝑛4𝑥 − 𝑐𝑜𝑠4𝑥

𝑇(𝑥) = 𝑠𝑖𝑛 4𝑥 𝑇(𝑥) 𝑥

. [3]𝑇(𝑥) =− 1
2 𝑐𝑜𝑠𝑒𝑐2𝑥
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4 (a) By representing 7999999 in the form , explain why 7999999 is not a prime𝑎3 − 𝑏3

number. [3]

(b) Represent as a sum of partial fractions. [5]48𝑥2 + 3𝑥 − 2

14𝑥2−7𝑥3
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5 Deduce whether the curve is increasing or decreasing for . [4]𝑦 = 𝑒−𝑠𝑖𝑛2𝑥
0 < 𝑥 < π

4
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The diagram shows a triangle inscribed in a circle, with as the diameter. and are𝐵𝐶𝐷 𝐵𝐷 𝐴 𝐸
points on a tangent of the circle at such that is parallel to and BC is parallel to𝐶 𝐴𝐵 𝐶𝐷 𝐷𝐸.

(a) Show that triangles and are similar. [3]𝐴𝐵𝐶,  𝐵𝐶𝐷 𝐶𝐷𝐸

(b) Explain whether a circle could be drawn intersecting points and , and state𝐴, 𝐵 𝐶
which line would be the diameter. [2]
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(c) Show that [3]𝐴𝐵 × 𝐶𝐷 + 𝐵𝐶 × 𝐷𝐸 = 𝐵𝐷2.



10

7 The curve intersects the line at the point𝑦 = 12𝑥3 + 56𝑥2 + 57𝑥 − 26 𝑦 = 2𝑥 − 1

. Find the coordinates of the other intersection point(s) between the and line. [6]( 1
3 , 1

3 )
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8

A right triangle has side lengths of and . Solve for . [6]𝑙𝑛𝑥,  𝑙𝑛2𝑥 𝑙𝑛3𝑥 𝑢𝑛𝑖𝑡𝑠 𝑥
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9 (a) Sketch the curves and for . [4]𝑦 =− 𝑠𝑖𝑛𝑥 𝑦 =− 𝑐𝑜𝑠 𝑥
2 − 3 0 ≤ 𝑥 ≤ 2π

(b) Find the area of the region bound by the two curves, the axis and the line𝑦− 𝑥 = π.
Express your answer in the exact form. [4]
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10 The number of views a K-pop music video gains, , after days can be modelled by𝑉 𝑡

. The table below shows some information about the𝑉 = 𝐴𝑒−𝑘(𝑡 − 1) + 50 000
video.

Number of days that passed Number of total views of the
video (nearest whole number)

1 1050000

2 2098400

3 N

(a) Find the values of , and . [5]𝐴 𝑘 𝑁

(b) Suggest and explain the value that gets closer to as time passes. [2]𝑉
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The diagram shows points and . lies on the -axis while lies on the𝐴(3, 14),  𝐵,  𝐶 𝐷 𝐵 𝑦 𝐷

-axis. is equidistant from and and the area of is𝑥 𝐷 𝐴 𝐵 𝐴𝐵𝐶𝐷 492. 75 𝑢𝑛𝑖𝑡𝑠2.

(a) Given that is perpendicular to the line , �ind the coordinates of . [2]𝐴𝐵 4𝑦 + 𝑥 = 3 𝐵

(b) Find the coordinates of . [3]𝐷
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(c) The equation of is . Find the coordinates of . [4]𝐵𝐶 𝑦 = 17
4 𝑥 + 2 𝐶

(d) Explain why is not a straight line. [1]𝐴𝐶
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12

The diagram shows the cross-sectional area of a garden shed, where and𝑃𝑄 = 3 𝑚𝑒𝑡𝑟𝑒𝑠
Angle .𝑄𝑅 = 2 𝑚𝑒𝑡𝑟𝑒𝑠. 𝑄𝑃𝑆 = θ 𝑟𝑎𝑑𝑖𝑎𝑛𝑠

(a) Show that the area of , . [4]𝑃𝑄𝑅𝑆 𝐴 = 3 + 5
4 𝑠𝑖𝑛2θ − 3𝑐𝑜𝑠2θ
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(b) Express in the form , where and5
4 𝑠𝑖𝑛2θ − 3𝑐𝑜𝑠2θ 𝑅𝑠𝑖𝑛(2θ − α) 𝑅 > 0 α

is acute. [2]

(c) Find the maximum possible area of and the corresponding value of [3]𝑃𝑄𝑅𝑆 θ.
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A bowl is set on a surface such that it can be modelled by the equation

, where the -axis represents the surface and represents the𝑦 = 0. 1𝑥2 − 2𝑥 + 10. 3 𝑥 𝑦
height of the bowl above the surface in centimetres.

(a) (i) State the highest height of the bowl above the surface. [1]

(ii) Find the diameter of the bowl. [2]
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(b) Express in the form and hence �ind the coordinates of the𝑦 𝑎(𝑥 − ℎ)2 + 𝑘
lowest point inside the bowl. [3]

(c) Find the cross-sectional area of the bowl (the shaded region). [4]

END OF PAPER
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