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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
z 4
A [4]
© UCLES 2017

9709/11/MIINMT7



3

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 S5th 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 —7 < 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 i = 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 , 24000 _,
= —Xx

A > + 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]
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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]

111 1nd the possible values of a given that the equationf™ " (x) =g "(x as two equal roots.
(iii) Find the possible val f a given that the equation f~! g '(x)h qual [4]
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10
y
A ~ 4
y= 5-3x
—
o 1 >
i 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 + c,
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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1 5
1 (i) Find the coefficient of x in the expansion of (2x - —) . [2]
X
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2  The point A has coordinates (—2, 6). The equation of the perpendicular bisector of the line AB is

2y =3x+5.
(i) Find the equation of AB. [3]
(ii) Find the coordinates of B. [3]
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1 2 1-sin®
3 (i) Prove the identity (— —tan 6) = & [3]
cos 6 1+sinH
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1 2
(ii) Hence solve the equation (m —tan 9) = 5, for 0° < 6 < 360°. [3]

1
2
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20rad
A B
rcm
D C

The diagram shows a circle with radius » cm and centre O. Points A and B lie on the circle and ABCD
is a rectangle. Angle AOB = 260 radians and AD = rcm.

(i) Express the perimeter of the shaded region in terms of r and 6. [3]
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(ii) In the case where r =5 and 6 = éﬂ', find the area of the shaded region. [4]
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12
5 Acurve has equationy =3+ ——.

(i) Find the equation of the tangent to the curve at the point where the curve crosses the x-axis. [5]
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(ii) A point moves along the curve in such a way that the x-coordinate is increasing at a constant rate
of 0.04 units per second. Find the rate of change of the y-coordinate when x = 4. [2]
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(0]

4
The diagram shows the straight line x + y = 5 intersecting the curve y = — at the points A (1, 4) and
X

B (4, 1). Find, showing all necessary working, the volume obtained when the shaded region is rotated
through 360° about the x-axis. [7]

© UCLES 2017 9709/12/M/INM7



11

© UCLES 2017 9709/12/M/INM7 [TllI'Il over



12

7 (a) The first two terms of an arithmetic progression are 16 and 24. Find the least number of terms of
the progression which must be taken for their sum to exceed 20 000. [4]
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(b) A geometric progression has a first term of 6 and a sum to infinity of 18. A new geometric
progression is formed by squaring each of the terms of the original progression. Find the sum to
infinity of the new progression. [4]
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8 Relative to an origin O, the position vectors of three points A, B and C are given by

—_— - -
OA =3i+pj-2pk, OB=6i+(p+4)j+3k and OC=(p-1)i+2j+gk,

where p and g are constants.

(i) In the case where p = 2, use a scalar product to find angle AOB. (4]
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(ii) In the case where 14_B) is parallel to 56), find the values of p and g. [4]
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9  The equation of a curve is y = 84/x — 2x.

(i) Find the coordinates of the stationary point of the curve. [3]
d2y

(if) Find an expression for @ and hence, or otherwise, determine the nature of the stationary point.

[2]

© UCLES 2017 9709/12/M/INM7



17

(iii) Find the values of x at which the line y = 6 meets the curve. [3]
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10 The function f is defined by f(x) = 3 tan(%x) —-2, for-dr<x< %7:.

2
(i) Solve the equation f(x) + 4 = 0, giving your answer correct to 1 decimal place. [3]
(ii) Find an expression for f~!(x) and find the domain of f~!. [5]
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(iii) Sketch, on the same diagram, the graphs of y = f(x) and y = f~!(x). [3]
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1  The coefficients of x and x* in the expansion of (2 + ax)’ are equal. Find the value of the non-zero
constant a. [3]
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2 The common ratio of a geometric progression is . The first term of the progression is (7> — 37 + 2)
and the sum to infinity is S.

(i) Show that S =2 —r. [2]
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2
3

1
3  Find the coordinates of the points of intersection of the curve y =x3 — 1 with the curve y =x3 + 1. [4]

© UCLES 2017 9709/13/M/JNMT7



4  Relative to an origin O, the position vectors of points A and B are given by
5 5
— —
OA=|1 and OB=| 4.
3 -3
. . . 3 133
The point P lies on AB and is such that AP = 3AB.
(i) Find the position vector of P.
(ii) Find the distance OP.
(iii) Determine whether OP is perpendicular to AB. Justify your answer.
© UCLES 2017 9709/13/MIJ17
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5 (i) Show that the equation
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2sin 6 + 0
M = 2 tan @ may be expressed as cos’ 6 = 2sin” 6. [3]
sin 6 + cos 6

9709/13/M/JNMT7



2sin 6 + 6
(ii) Hence solve the equation M = 2tan 6 for 0° < 6 < 180°. [3]
sin 6 + cos 6
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6  The line 3y + x = 25 is a normal to the curve y = x*> — 5x + k. Find the value of the constant k. [6]
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The diagram shows two circles with centres A and B having radii 8 cm and 10 cm respectively. The
two circles intersect at C and D where CAD is a straight line and AB is perpendicular to CD.

(i) Find angle ABC in radians. [1]
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8 A(-1, 1)and P (a, b) are two points, where a and b are constants. The gradient of AP is 2.

(i) Find an expression for b in terms of a. [2]

(ii) B (10, —1) is a third point such that AP = AB. Calculate the coordinates of the possible positions
of P. [6]
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9 (i) Express 9x? — 6x + 6 in the form (ax + b)2 + ¢, where a, b and ¢ are constants. [3]

The function f is defined by f(x) = 9x> — 6x + 6 for x > p, where p is a constant.

(if) State the smallest value of p for which f is a one-one function. [1]

© UCLES 2017 9709/13/M/JNMT7
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(iii) For this value of p, obtain an expression for f~!(x), and state the domain of f~!. [4]
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10 (a)
y
A
[ .,
y=x2—1
Fig. 1

Fig. 1 shows part of the curve y = x* — 1 and the line y = &, where 4 is a constant.

(i) The shaded region is rotated through 360° about the y-axis. Show that the volume of
revolution, V, is given by V = n(%hz +h). [3]

© UCLES 2017 9709/13/M/JNMT7



(b)
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Fig.2

Fig. 2 shows a cross-section of a bowl containing water. When the height of the water level is
hcm, the volume, V cm?, of water is given by V = 7r(%h2 + h). Water is poured into the bowl

at a constant rate of 2cm’ s~!. Find the rate, in cm s~ , at which the height of the water level is
increasing when the height of the water level is 3 cm. [4]
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11 The function f is defined for x = 0. It is given that f has a minimum value when x = 2 and that
1
f7(x) = (4x+1)72.

(i) Find f'(x). [3]

It is now given that f”(0), f’(0) and f(0) are the first three terms respectively of an arithmetic
progression.

(ii) Find the value of f(0). [3]
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(>iii) Find f(x), and hence find the minimum value of f. [5]

© UCLES 2017 9709/13/M/JNMT7



20

BLANK PAGE

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every reasonable
effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the publisher will
be pleased to make amends at the earliest possible opportunity.

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge International
Examinations Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download at www.cie.org.uk after
the live examination series.

Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of Cambridge Local
Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.

© UCLES 2017 9709/13/M/JNM7



	Variant 11
	Variant 12
	Variant 13

