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1  The coefficients of x? and x> in the expansion of (3 — 2x)° are a and b respectively. Find the value of
a
= 4
A [4]
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2 Relative to an origin O, the position vectors of points A and B are given by

N 3 N 2
0A=(—6) and OB=(—6),
p =7
and angle AOB = 90°.

(i) Find the value of p. [2]
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3 (i) Prove the identity
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+cos @ sin O 3

(ii) Hence solve the equation for 0° < 6 < 360°. [3]

+ =
sin 6 1+cos@ cosO
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4 (a) An arithmetic progression has a first term of 32, a 5th term of 22 and a last term of —28. Find the
sum of all the terms in the progression. [4]
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(b) Each year a school allocates a sum of money for the library. The amount allocated each year
increases by 2.5% of the amount allocated the previous year. In 2005 the school allocated $2000.
Find the total amount allocated in the years 2005 to 2014 inclusive. [3]
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5  The equation of a curve is y = 2 cos x.

(i) Sketch the graph of y = 2 cos x for —n < x < 7, stating the coordinates of the point of intersection
with the y-axis. (2]

Points P and Q lie on the curve and have x-coordinates of %n and 7 respectively.

(ii) Find the length of PQ correct to 1 decimal place. [2]
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The line through P and Q meets the x-axis at H (A, 0) and the y-axis at K (0, k).

(iii) Show that h = 8% and find the value of k. [3]
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6  The horizontal base of a solid prism is an equilateral triangle of side x cm. The sides of the prism are
vertical. The height of the prism is 2 cm and the volume of the prism is 2000 cm®.

(i) Express A in terms of x and show that the total surface area of the prism, A cm?, is given by

V3 5, 24000 _,
==X

A 5 + 73 X . [3]
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(ii) Given that x can vary, find the value of x for which A has a stationary value. [3]
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d
7 A curve for which ay = 7 — x> — 6x passes through the point (3, —10).

(i) Find the equation of the curve. [3]
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(ii) Express 7 — x> — 6x in the form a — (x+ b)z, where a and b are constants. [2]

© UCLES 2017 9709/11/MIINMT7 [TllI'Il over



14

In the diagram, OAXB is a sector of a circle with centre O and radius 10 cm. The length of the chord
AB is 12cm. The line OX passes through M, the mid-point of AB, and OX is perpendicular to AB.
The shaded region is bounded by the chord AB and by the arc of a circle with centre X and radius XA.

(i) Show that angle AXB is 2.498 radians, correct to 3 decimal places. [3]
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2
9  The function f is defined by f : x — 3 forxeR, x # %

—2x
(i) Find an expression for £ ! (x). [3]
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The function g is defined by g : x — 4x + a for x € R, where a is a constant.
(ii) Find the value of a for which gf(-1) = 3. [3]

(iii) Find the possible values of a given that the equation f~!(x) = g~!(x) has two equal roots. [4]
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10
y
A ~ 4
y= 5-3x
—1
o 1 >
. 4
The diagram shows part of the curve y = 5 ax

(i) Find the equation of the normal to the curve at the point where x = 1 in the form y = mx + ¢,
where m and ¢ are constants. [5]
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The shaded region is bounded by the curve, the coordinate axes and the line x = 1.

(ii) Find, showing all necessary working, the volume obtained when this shaded region is rotated
through 360° about the x-axis. [5]
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