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The diagram shows a triangle ABC in which AB = 4cm, BC = 2cm and angle ABC = 120°. The line CB
is extended to the point X where angle AXB = 90°.

(i) Find the exact length of AX. [2]

(i) Show that angle ACB = tan™! (ﬁ) 3]

2 Solve, for x and y, the simultaneous equations

o 27y =1,
8+ (2 = 16J2. (5]

. 7 -8 . .
3 Giventhat A= (1 6)’ find A~! and hence solve the simultaneous equations

8p-Tg+11=0,
6p+ g+ 7=0. [5]
4 () Find % @2 Inx). [2]
) Hencefind [ Inxdx [3]
. 8x—46 : i .
5 (i) Express GG+ D in partial fractions. [3]

8x~46

(ii) Hence, or otherwise, find the gradient of the curve y= Go5G+D

at the point where x =2,

(3]
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6  Acyclist starts from rest from a point A and travels in a straight line until he comes to rest at a point B.
During the motion, his velocity, vms™, is given by v = 61— %12, where ¢ is the time in seconds after
leaving A. Find
(i) the time taken for the cyclist to travel from 4 to B, [1]
(i) the distance AB, [3]

(iii) the acceleration of the cyclist when ¢ = 8. [2]

7  The equation of a curve is y = E—f%r- Find the x-coordinate, where 0 < x < g of the point at
which the tangent to the curve is parallel to the x-axis. (6]

8 (i) Show that sin3x+ sinx=4sinx cosx. (3]

(ii) Find all the angles between 0 and st which satisfy the equation
sin3x + sinx = 2 cos2x. [3]

9  Ann is older than her sister Betty. Their ages in years are such that twice the square of Betty's age
subtracted from the square of Ann's age gives a number equal to 6 times the difference of their ages.
Given also that the sum of their ages is equal to 5 times the difference of their ages, find the age in
years of each of the sisters. (6]

10 (a) Find the smallest value of the integer a for which ax? + 5x + 2 is positive for all values of x. [3]
(b) Find the smallest value of the integer b for which ~5x* + bx - 2 is negative for all values of x. [3]

&\
11 (i) Inthe binomial expansion of (x + ;-) , where k is a positive constant, the coefficients of x* and
x are the same. Find the value of k. [4]
(i) Using the value of k found in part (i), find the coefficient of x’ in the expansion of
7
(1-59)x+ %), 3
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12

13

lgy i
(0,1.3)

(11,0.8)

=Y

o

The variables x and y are connected by the equation y = kb*, where k and b are constants. Experimental
values of x and y were obtained. The diagram above shows the straight line graph, passing through the
points (0, 1.3) and (11, 0.8), obtained by plotting Igy against x. Estimate

(i) the value, to 2 significant figures, of k and of b, [6]
(ii) the value of y when x = 8. 2]
R
Sxcm Sxcm
) S
hem hcm
1 ]
P 6xcm r

The diagram shows a glass window, PORST, consisting of a rectangle POST of height zcm and width
6xcm and an isosceles triangle ORS in which QR = RS = 5xcm. The perimeter of the window is
360cm.

(i) Show that the area of the window, Acm?, is given by A =1080x - 3622, [4]

Given that x can vary,

(ii) find the stationary value of A, [4]
(iif) determine whether this stationary value is a maximum or a minimum. [1]
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1 A man buys a new motorcycle. After ¢t months its value $V is given by V= 100007, wherepisa
constant.

(i) Find the value of the motorcycle when the man bought it. [1]
The value of the motorcycle after 12 months is expected to be $4000. Calculate
(ii) the expected value of the motorcycle after 18 months, [3]

(ifi) the age of the motorcycle, to the nearest month, when its expected value will be $1000. [2]

2 The roots of the quadratic equation 2x* ~4x+3 =0 are eand f. Find the quadratic equation whose

rootsare o?-+2 and 2+ 2. (71
3 (i) Prove the identity tanA + cotA =2 cosec 2A. [4]
(ii) Find all the angles between 0° and 360° which satisfy the equation tanA + cotA = 3. [4]

4  Solve the equation
() 2+logy(3x-7) =log, (2x-3), (3]

(i) 3logsy-log5=2. [5]

5 The term containing the highest power of x in the polynomial f(x) is 2¥*. Two of the roots of the
equation f(x)=0 are—1 and 2. Giventhat x2-3x+ 1 isa quadratic factor of f(x), find

() an expression for f(x) in descending powers of x, [5]

(if) the number of real roots of the equation f(x) = 0, justifying your answer, [2]

(i) the remainder when f(x) is divided by 2x - 1. (2]
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The diagram shows a circle, centre O, with diameter AB. The point C lies on the circle. The tangent to
the circle at A meets BC extended at D. The tangent to the circle at C meets the line AD at E.

(i) Prove that triangles AEO and CEQ are congruent. 4]

(ii) Prove that E is the mid-point of AD. 151

7  The function f is defined by f(x) = 4cos 2x-2.
(i) State the amplitude of f. [1]
(if) State the period of f. 1

The equation of a curve is y=4cos 2x-2 for 0° < x < 180°.

(iii) Find the coordinates of the minimum point of the curve. [1]
(iv) Find the coordinates of the points where the curve meets the x-axis. [3]
(v) Sketch the graphof y=4cos2x-2 for0° = x = [80°. 12]
(vi) Sketch the graph of y=|4 cos 2x-2]| for 0° < x =< 180°. [2]
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y=xi-ax+b

0 (2,0 x

The diagram shows part of the curve y=x%—ax + b, where a and b are positive constants. The curve
has a minimum point at (2, 0). Find

(i) the value of a and of b, [5]
(i) the coordinates of the maximum point of the curve, 2]
(iii) the area of the shaded region. [3]

9
The diagram shows a straight road OP. A runner leaves the road at O and runs 4km in a straight line to
a point A. She then turns through 90° and runs 2km in a straight line to a point B. The angle POA is 6°,
where 0 =< 6 =< 90, and the perpendicular distance of B from the road OP is Lkm.
(i) Show that L =4sin 6—2cos 6. [3]
(ii) Express L in the form Rsin (8- @), where R >0 and 0° < a < 90°. [4]
(iii) Find the value of 8 for which L =3. [3]
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dy 6

10 A curve is such that —= = 1) and P(2, 9) is a point on the curve. The normal to the curve at P

dx
meets the y-axis at Q and the x-axis at R.
() Find the coordinates of the mid-point of QR. [5]
(if) Find the equation of the curve. [4]

A point (x, y) moves along the curve in such a way that the x-coordinate increases at a constant rate of
0.03 units per second.

(iii) Find the rate of change of the y-coordinate as the point passes through P, 2]
11
N \
C
G A
y 3
Q
P(8,-6)
B

The diagram shows two circles C; and C,. Circle C; has its centre at the origin O. Circle C, passes
through O and has its centre at Q. The point P(8, —6) lies on both circles and OP is a diameter of C,.

() Find the equation of C,. 12]
(ii) Find the equation of C,. [3]
The line through Q perpendicular to OP meets the circle C, at the points A and B.

(iii) Show that the x-coordinates of A and B are a + b¥3 and a-by3 respectively, where a and b are
integers to be found. [71]

© UCLES & MOE 2008 4038/02/0/N/08

Oct/Nov 2008 Paper 2 (5)



