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k 6
1 The term independent of x in the expansion of (Zx + —) , where k is a constant, is 540.
X

(i) Find the value of k. [3]
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2 The line 4y = x + ¢, where c is a constant, is a tangent to the curve y* = x + 3 at the point P on the

curve.
(i) Find the value of c. (3]
(ii) Find the coordinates of P. [2]
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3 A sector of a circle of radius 7 cm has an area of A cm?. Express the perimeter of the sector in terms
of rand A. [4]
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The diagram shows a trapezium ABCD in which the coordinates of A, B and C are (4, 0), (0, 2) and
(h, 3h) respectively. The lines BC and AD are parallel, angle ABC = 90° and CD is parallel to the
X-axis.

(i) Find, by calculation, the value of /. [3]
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(ii) Hence find the coordinates of D. [3]
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8
The function f is defined by f(x) = —2x + 12x — 3 for x € R.

(i) Express —2x% + 12x — 3 in the form —2(x + a)2 + b, where a and b are constants. [2]
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The function g is defined by g(x) = 2x + 5 for x e R.
(>iii) Find the values of x for which gf(x) + 1 = 0. [3]
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1 —sinx

2
6 (i) Prove the identity ( — tan x)

CcoSX " 1 +sinx’
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The diagram shows a three-dimensional shape in which the base OABC and the upper surface DEFG
are identical horizontal squares. The parallelograms OAED and CBFG both lie in vertical planes.
The point M is the mid-point of AF.

Unit vectors i and j are parallel to OA and OC respectively and the unit vector k is vertically upwards.
The position vectors of A and D are given by 0_A> = 8i and O_D) = 3i+ 10k.

— —
(i) Express each of the vectors AM and GM in terms of i, j and k. [3]
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(ii) Use a scalar product to find angle GMA correct to the nearest degree. [4]
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8 (a) The third and fourth terms of a geometric progression are 48 and 32 respectively. Find the sum
to infinity of the progression. [3]
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(b) Two schemes are proposed for increasing the amount of household waste that is recycled each
week.

Scheme A is to increase the amount of waste recycled each month by 0.16 tonnes.

Scheme B is to increase the amount of waste recycled each month by 6% of the amount
recycled in the previous month.

The proposal is to operate the scheme for a period of 24 months. The amount recycled in the
first month is 2.5 tonnes.

For each scheme, find the total amount of waste that would be recycled over the 24-month period.

[5]

© UCLES 2019 9709/11/M/J/19 [Turn over



9

16
The function f is defined by f(x) =2 — 3 cosx for 0 < x < 27.

(i) State the range of f. [2]

(ii) Sketch the graph of y = f(x). [2]
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The function g is defined by g(x) = 2 — 3 cosx for 0 < x < p, where p is a constant.

(iii) State the largest value of p for which g has an inverse. [1]
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d2
10 A curve for which —)2] = 2x — 5 has a stationary point at (3, 6).
dx

(i) Find the equation of the curve. [6]
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(ii) Find the x-coordinate of the other stationary point on the curve. [1]
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11

(0]

The diagram shows part of the curve y = and a point P (2, 1) lying on the curve. The

3
V(1 +4x)

normal to the curve at P intersects the x-axis at Q.

(i) Show that the x-coordinate of Q is 19—6. [5]
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(ii) Find, showing all necessary working, the area of the shaded region. [6]
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Additional Page

If you use the following lined page to complete the answer(s) to any question(s), the question number(s)
must be clearly shown.
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