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Solve the simultaneous equations

&P +2y°—3y=21 and 2x—y-35=0. [5]
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A tank is being filled with water at a rate of 200 em’s ', The volume of water in the tank, Vem® L 18
given by

1 .3
V= 100mh+ ‘J'?I.r‘l i
where A is the height of water in the tank in centimetres.
Find the exact rate at which A 1s increasing when # = 30. [3]
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The co-efﬁc:enl of x* in the expansion of [p+2.x) 15 equal to the coefficient of x* in the expansion of
(1 —~2.qr) , where p and g are constants.

(a) Find an expression for p in terms of ¢. (3]
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(b) Given that p= g, find the two possible values of the coefficient of x” in the expansion
of 3+¢x)". [3]
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The equation of a curve is y = —4x® +2x+3.

; L

(a) Use differentiation to find the x-coordinate of the stationary point of the curve. 2]
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The curve is stretched by factor 3 in the y-direction and then by factor ’5 in the x-direction.

(b) Find the x-coordinate of the stationary point of the transformed curve. [
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(¢) Find the equation of the transformed curve. Give your answer in the form y = ax® + bx + ¢, where
a, b and ¢ are integers to be found. [3]
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(a) Express 2¢? = 16x— 18 in the form 2 (x +.r:;*]2 + b, where a and b are constants to be found. [2]
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Find the set of values of k for which the line y +4x = k and the curve with equation y = 4 - 7x -2
have at least one point of intersection. 4]
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(a)

Prove the identity

cos0 1 — [4]

1—sin@ cos@
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Hence, solve the equation

2cosf 2
l—sinf cos@

for 0° < 8 < 360°, 3]

+3=0
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The diagram shows a right-angled triangle POR. The point S lies on PR and is such that PS = 4RS.

The distance RS = a. The angle QPR = ;7 radians, and the angle POS = 6 radians.

(a) Find the exact distance OS in terms of a. Give your answer in the form \/ 4 where ¢ and d are
integers to be found. [2]

(b) (i) Show that the angle ROS = sin '(%) [2]

RITIRIE im0 AT S MO O R N R S M T
(ii) Hence, find the exact value of 8 [1]
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A function f is defined by f(x)=3 - f""_ for x > %

(a) (i) Find f'(x). (2)

----------------------------------------------------------------------------------------------------------------------------------------------------
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(b) (i) Find an expression for ' (z). [3]
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The diagram shows the curve with equation y = %" — 12x + 37 and the line y = -4x+ 30,

Find the area of the shaded region. [7]
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In the diagram, A8 is a cbhord of the circle with equation (.\r—ﬁ}: +(y— 3)* = 20. The two tangents

to the circle with equations y = 2x+ 1 and y = -2x + 25 meet the circle at the points A4 and
B respectively.

(a) Find the coordinates of the poinis A and B. [4]
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(b) Hence, or otherwise, find the area of the shaded region. Give your answer to

3 significant figures.
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12 (a) The first term of an arithmetic progression is 5730 and the common difference 1s -23.

Find the value of the first negative term. [3]
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(b) The first term of a geometric progression is siné and the second term is %tanﬂ.
where 0 < 0 < }m.

(i) Find the set of values of @ for which the progression is convergent. [3]
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(ii)

Given that 8 = %1‘:, find the sum to infinity of the progression. Give your answer in the form

2= "Fq , where p, ¢ and r are integers to be found. [3]
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