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1 Inthe expansion ofl - E) (a+ x)5, wherea is a non-zero constant, show that the coefficient®of

is zero. (3]
2 The function f is such that x) = 3x? — 7 and {3) = 5. Find f(x). [3]
3 Solve the equation sif(4x* + X°) = ir. [4]

. .4
4 (i) Show that the equatloﬂt%6 +15= 0 can be expressed as
4sirf6—15sin6 — 4 = 0. [3]
. . 4 cosb
(if) Hence solve the equatlel?ﬁ +15=0 for 0° < 6 < 360°. [3]
: 8

5 Acurve has equatioy = X + 2X.

(i) Find dy andﬂ [3]

dx dx?’

(i) Find the coordinates of the stationary points and stath,aweason, the nature of each stationary
point. [5]
6 A curve has equatioyi= x> — X+ 3 and a line has equation= 3x + a, wherea is a constant.

() Show that thex-coordinates of the points of intersection of the line areldhrve are given by
the equations® — 4x + (3—a) = 0. [1]

(i) For the case where the line intersects the curve at two pdaingsyiven that thex-coordinate of
one of the points of intersection4gl. Find thex-coordinate of the other point of intersection.

[2]

(ili) For the case where the line is a tangent to the curve at a poifind the value ofa and the
coordinates oP. [4]
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The diagram shows a circle with cen#heand radiug. Diameters€CAD andBAE are perpendicular
to each other. A larger circle has cenBand passes throughandD.

(i) Show that the radius of the larger circleri&2. [1]

(i) Find the area of the shaded region in terms.of [6]

8 The first term of a progression ix4nd the second term i€.

(i) Forthe case where the progression is arithmetic with a camdifference of 12, find the possible
values ofx and the corresponding values of the third term. [4]

(i) For the case where the progression is geometric with a sunfihaty of 8, find the third term.

[4]
9 (i) Express-x* + 6x — 5 in the forma(x + b)? + ¢, wherea, b andc are constants. [3]
The function f :x — —x? + 6x — 5 is defined fox > m, wheremis a constant.
(i) State the smallest value offor which f is one-one. [1]
(iii) Forthe case whemm =5, find an expression forf(x) and state the domain of¥. [4]

[Questions 10 and 11 are printed on the next page.]
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The diagram shows a cubo@dABCPQRS with a horizontal bas©ABC in which AB = 6 cm and
OA = acm, whereais a constant. The heigRP of the cuboid is 10 cm. The poifit on BRis such
thatBT = 8 cm, andM is the mid-point ofAT. Unit vectord, j andk are parallel tdDA, OC andOP

respectively.

(i) Forthe case whema= 2, find the unit vector in the direction ﬁ\/l_) [4]
(ii) For the case where anghdP = cos™*(2), find the value of. [5]
11
y
A P(6,5)
y = (1+4x)2
8,0
O QB0

The diagram shows part of the curye- (1 + 4x)% and a pointP (6, 5) lying on the curve. The line
PQ intersects the-axis atQ (8, 0).

(i) Show thatPQ is a normal to the curve. [5]

(i) Find, showing all necessary working, the exact volume oblgion obtained when the shaded
region is rotated through 36@bout thex-axis. [7]

[In part(ii) you may find it useful to apply the fact that the volurivg of a cone of base radius
and vertical heighh, is given byV = zr®h,]
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