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The diagram shows a square PQRS of side 1 m. The points X and Y lie on PQ and QR respectively such
that PX = x m and QY = qx m, where q is a constant such that q > 1.

(i) Given that the area of triangle SXY is A m2, show that

A = 1
2(1 – x + qx2). [3]

(ii) Given that x can vary, show that QY = YR when A is a minimum and express the minimum value
of A in terms of q. [4]

9 Given that y = (x – 5) ,

(i) show that can be written in the form and state the value of k, [4]

(ii) find the approximate change in y as x decreases from 10 to 10 – p, where p is small, [2]

(iii) find the rate of change of x when x = 10, if y is changing at the rate of 3 units per second at this
instant. [2]
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7 (i) Find the number of different arrangements of the letters of the word MEXICO.

Find the number of these arrangements

(ii) which begin with M,

(iii) which have the letter X at one end and the letter C at the other end.
[5]

Four of the letters of the word MEXICO are selected at random. Find the number of different
combinations if

(iv) there is no restriction on the letters selected,

(v) the letter M must be selected.
[3]

8 (a) Find all the angles between 0° and 360° which satisfy the equation

[4]

(b) Find all the angles between 0 and 3 radians which satisfy the equation

1 ! 3 cos!2 y # 4 sin y. [4]

9 A motorcyclist travels on a straight road so that, t seconds after leaving a fixed point, his velocity,
v ms!01, is given by v # 12t 0 t!2. On reaching his maximum speed at t # 6, the motorcyclist
continues at this speed for another 6 seconds and then comes to rest with a constant deceleration of
4 ms!02.

(i) Find the total distance travelled. [6]

(ii) Sketch the velocity-time graph for the whole of the motion. [2]

10 A curve has the equation .

(i) Find the value of k for which . [2]

(ii) Find the equation of the normal to the curve at the point where the curve crosses the x-axis. [4]

A point (x, y) moves along the curve in such a way that the x-coordinate of the point is increasing at
a constant rate of 0.05 units per second.

(iii) Find the corresponding rate of change of the y-coordinate at the instant that y # 6. [3]

d!y
d!x

!!! = !!!
k

(x − 2)!!2

y!!! = !!!
2x + 4
x − 2

3(sin x − cos x) = 2(sin x + cos x).
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8 Solve

(i) log!3(2x ! 1) # 2 ! log!3(3x 0 11), [4]

(ii) log!4 y ! log!2 y # 9. [4]

9 Express 6 ! 4x 0 x!2 in the form a 0 (x ! b)!2, where a and b are integers. [2]

(i) Find the coordinates of the turning point of the curve y # 6 ! 4x 0 x!2 and determine the
nature of this turning point. [3]

The function f is defined by f : x√ 6 ! 4x 0 x!2 for the domain 0 ≤ x ≤ 5.

(ii) Find the range of f. [2]

(iii) State, giving a reason, whether or not f has an inverse. [1]

10 Solutions to this question by accurate drawing will not be accepted.

In the diagram the points A, B and C have coordinates (02, 4), (1, 01) and (6, 2) respectively. The
line AD is parallel to BC and angle ACD # 90°.

(i) Find the equations of AD and CD. [6]

(ii) Find the coordinates of D. [2]

(iii) Show that triangle ACD is isosceles. [2]

11 It is given that y # (x ! 1)(2x 0 3)!3!2.

(i) Show that can be written in the form and state the value of k. [4]

Hence

(ii) find, in terms of p, an approximate value of y when x # 6 ! p, where p is small, [3]

(iii) evaluate . [3]!6

2
x √2x − 3 d!x

kx√2x − 3
d!y
d!x
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1 A curve has the equation   y = .

(i) Find an expression for   . [3]

(ii) Given that y is increasing at a rate of 0.2 units per second when x = – 0.5, find the corresponding
rate of change of x. [2]

2 A flower show is held over a three-day period – Thursday, Friday and Saturday. The table below shows
the entry price per day for an adult and for a child, and the number of adults and children attending on
each day.

(i) Write down two matrices such that their product will give the amount of entry money paid on
Thursday and hence calculate this product. [2]

(ii) Write down two matrices such that the elements of their product give the amount of entry money
paid for each of Friday and Saturday and hence calculate this product. [2] 

(iii) Calculate the total amount of entry money paid over the three-day period. [1]

3

The diagram shows a square ABCD of area 60 m2. The point P lies on BC and the sum of the lengths of
AP and BP is 12 m. Given that the lengths of AP and BP are x m and y m respectively, form two
equations in x and y and hence find the length of BP. [5]

A B

D C

P

dy–––
dx

8–––––
2x – 1

Thursday Friday Saturday

Price ($) – Adult 12 10 10

Price ($) – Child 5 4 4

Number of adults 300 180 400

Number of children 40 40 150

4
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5  Two variables, x and y, are related by the equation

y = 6x2 + 
32
x3  .

 (i) Obtain an expression for 
dy

dx
 . [2]

 (ii) Use your expression to f ind the approximate change in the value of y when x increases from 
2 to 2.04. [3]

6 The function f is defined by   f(x) = 2 + x – 3  for x ! 3. Find

 (i) the range of f, [1]

 (ii) an expression for f –1(x). [2]

 The function g is defined by   g(x) = 
12
x

 + 2   for x " 0. Find

 (iii) gf(12). [2]

7 Given that    log
p  

X = 9    and    log
p
Y = 6,    find

 (i) log
p 

X , [1]

 (ii) log
p
 ( 1

X ) , [1]

 (iii) log
p 

(XY ), [2]

 (iv) log
Y 

X. [2]


