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1 (i) Expand (1 + y)® in ascending powers of y as far as the term in y?. [1]

(ii) In the expansion of (1 + (px — 2)62))6 the coefficient of x? is 48. Find the value of the positive
constant p. [3]
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2 The function g is defined by g(x) = x*> — 6x + 7 for x > 4. By first completing the square, find an
expression for g7 (x) and state the domain of g™ [5]
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3 The equation of a curve is y = x> + x> — 8x + 7. The curve has no stationary points in the interval
a < x < b. Find the least possible value of a and the greatest possible value of b. [4]
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A r o r B

The diagram shows a semicircle ACB with centre O and radius r. Arc OC is part of a circle with

centre A.
(i) Express angle CAO in radians in terms of 7. [1]
(ii) Find the area of the shaded region in terms of r, 7 and V3, simplifying your answer. [4]
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xXcm

2xcm

4xcm

The dimensions of a cuboid are x cm, 2x cm and 4x cm, as shown in the diagram.

(i) Show that the surface area S cm? and the volume V cm? are connected by the relation
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(i) When the volume of the cuboid is 1000 cm? the surface area is increasing at 2 cm?s~!. Find the
rate of increase of the volume at this instant. [4]
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8
A line has equation y = 3kx — 2k and a curve has equation y = x> — kx + 2, where k is a constant.

(i) Find the set of values of k for which the line and curve meet at two distinct points. [4]
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(ii) For each of two particular values of k, the line is a tangent to the curve. Show that these two
tangents meet on the x-axis. [3]
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7 (i) Show that the equation 3 cos* 6 + 4 sin” 6 — 3 = 0 can be expressed as 3x> — 4x + 1 = 0, where
X = cos” 6. (2]
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1
A function f is defined for x > % and is such that f'(x) = 3(2x - 1)2 - 6.

(i) Find the set of values of x for which f is decreasing. [4]

© UCLES 2019 9709/13/O/N/19



13

(ii) Itis now given that f(1) = —3. Find f(x). [4]
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9  The first, second and third terms of a geometric progression are 3k, 5k — 6 and 6k — 4, respectively.

(i) Show that k satisfies the equation 7k — 48k + 36 = 0. [2]

(i) Find, showing all necessary working, the exact values of the common ratio corresponding to
each of the possible values of k. [4]
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10 Relative to an origin O, the position vectors of the points A, B and X are given by

-8 10 -2
— —> —
OA=(—4), OB=( 2) and OX = —2).
5

2 11
—
(i) Find AX and show that AXB is a straight line. [3]
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1
The position vector of a point C is given by 56) = ( -8 )
3

(ii) Show that CX is perpendicular to AX. [3]
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A(2,3)

T—y=(x-1)?+2

The diagram shows part of the curve y = (x — 1)72 + 2, and the lines x = 1 and x = 3. The point A on
the curve has coordinates (2, 3). The normal to the curve at A crosses the line x = 1 at B.

(i) Show that the normal AB has equation y = %x + 2.
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(ii) Find, showing all necessary working, the volume of revolution obtained when the shaded region
is rotated through 360° about the x-axis. [8]
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