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1 Differentiate with respect to x

 (i)   1 + x3 , [2]

 (ii) x2 cos 2x. [3]

2 (i) Find the first 3 terms of the expansion, in ascending powers of x, of  (1 + 3x)6. [2]

 (ii) Hence find the coefficient of x2 in the expansion of  (1 + 3x)6 (1 – 3x – 5x2). [3]

3 Find the set of values of k for which the equation  x2 + (k – 2)x + (2k – 4) = 0 has real roots. [5]

4 (a)
A B

C

!

  (i) Copy the Venn diagram above and shade the region that represents (A E B) F C. [1]

  (ii) Copy the Venn diagram above and shade the region that represents Av E Bv. [1]

  (iii) Copy the Venn diagram above and shade the region that represents (A F B) E C. [1]

 (b) It is given that the universal set  ! = {x : 2 ! x ! 20, x is an integer},
     X = {x : 4 < x < 15, x is an integer},
     Y = {x : x " 9, x is an integer},
     Z = {x : x is a multiple of 5}.

  (i) List the elements of X E Y. [1]
 
  (ii) List the elements of X F Y. [1]

  (iii) Find (X F Y)v E Z. [1]

5 Solve the equation  3x(x2 + 6) = 8 – 17x2. [6]

5
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7 (i) Sketch the graph of  y = °3x + 9°  for –5 < x < 2, showing the coordinates of the points where the 
graph meets the axes. [3]

 (ii) On the same diagram, sketch the graph of  y = x + 6. [1]

 (iii) Solve the equation  °3x + 9°= x + 6. [3]

8 (a) (i) Write down the first 4 terms, in ascending powers of x, of the expansion of  (1 – 3x)7. [3]

  (ii) Find the coefficient of x3 in the expansion of  (5 + 2x)(1 – 3x)7. [2]

 (b) Find the term which is independent of x in the expansion of  !x2 + 2––x "
9
. [3]

9 (i) Given that  y = 
x + 2–––––––––

(4x + 12)½ , show that  dy
––
dx

 = 
k(x + 4)–––––––––

(4x + 12)
3/2,  where k is a constant to be found. [5]

 (ii) Hence evaluate  Ⱥ
1

13 x + 4–––––––––
(4x + 12)

3/2  dx. [3]

10 (a) Given that  logp X = 6  and  logp Y = 4,  find the value of

  (i) logp ! X2
–––
Y ", [2]

  (ii) logY X. [2]

 (b) Find the value of 2z, where z = 5 + log23. [3]

 (c) Express    512  as a power of 4. [2]

11 (a) Solve, for  0 < x < 3  radians, the equation  4 sin x – 3 = 0,  giving your answers correct to 2 decimal 
places. [3]

 (b) Solve, for  0° < y < 360°,  the equation  4 cosec y = 6 sin y + cot y. [6]

!1 The position vectors of points A, B and C, relative to an origin O, are i ! 9j, 5i 0 3j and k(i ! 3j)
respectively, where k is a constant. Given that C lies on the line AB, find the value of k. [4]

!2 A youth club has facilities for members to play pool, darts and table-tennis. Every member plays at
least one of the three games. P, D and T represent the sets of members who play pool, darts and
table-tennis respectively. Express each of the following in set language and illustrate each by
means of a Venn diagram.

(i) The set of members who only play pool. [2]

(ii) The set of members who play exactly 2 games, neither of which is darts. [2]

!3 Without using a calculator, solve, for x and y, the simultaneous equations

. [5]

The diagram shows a sector COD of a circle, centre O, in which angle COD # radians. The points
A and B lie on OD and OC respectively, and AB is an arc of a circle, centre O, of radius
7 cm. Given that the area of the shaded region ABCD is 48 cm!2, find the perimeter of this shaded
region. [6]

!5 Given that the expansion of (a ! x)(1 0 2x)!n in ascending powers of x is 3 0 41x ! bx!2 !…,
find the values of the constants a, n and b. [6]

!6 The function f is defined, for 0 ` x ` π, by f!(x) # 5 ! 3 cos 4x. Find

(i) the amplitude and the period of f, [2]

(ii) the coordinates of the maximum and minimum points of the curve y # f!(x). [4]

!7 (a) Find the number of different arrangements of the 9 letters of the word SINGAPORE in which
S does not occur as the first letter. [2]

(b) 3 students are selected to form a chess team from a group of 5 girls and 3 boys. Find the
number of possible teams that can be selected in which there are more girls than boys. [4]

4
3

)!!y−1 = 81!193!!4x × (
 8!!x ÷ 2!!y = 64, 
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1 Variables V and t are related by the equation

V = 1000e–kt,

where k is a constant. Given that V = 500 when t = 21, find

(i) the value of k, [2] 

(ii) the value of V when t = 30. [2]

2 The line   x + y = 10   meets the curve   y2 = 2x + 4   at the points A and B. Find the coordinates of the 
mid-point of AB. [5]

3 (i) Given that   y = 1 + ln (2x – 3),   obtain an expression for  . [2]

(ii) Hence find, in terms of p, the approximate value of y when  x = 2 + p,  where p is small. [3]

4 The function f is given by   f : x a 2 + 5 sin 3x  for 0° ! x ! 180°.

(i) State the amplitude and period of f. [2] 

(ii) Sketch the graph of y = f(x). [3]

5 The binomial expansion of (1 + px)n, where n > 0, in ascending powers of x is

1 – 12x + 28p2x2 + qx3 + ... .

Find the value of n, of p and of q. [6]

6 It is given that   A = ! " and that   A + A–1 = kI,  where p and k are constants and I is the identity matrix.

Evaluate p and k. [6]

3 1
5 p

dy
–––
dx

4
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5 A large airline has a fleet of aircraft consisting of 5 aircraft of type A, 8 of type B, 4 of type C and 
10 of type D. The aircraft have 3 classes of seat known as Economy, Business and First. The table 
below shows the number of these seats in each of the 4 types of aircraft.

Class of seat
Type of aircraft

Economy Business First

A 300 60 40

B 150 50 20

C 120 40 0

D 100 0 0

 (i) Write down two matrices whose product shows the total number of seats in each class.

 (ii) Evaluate this product of matrices.

 On a particular day, each aircraft made one flight. 5% of the Economy seats were empty, 10% of the 
Business seats were empty and 20% of the First seats were empty.

 (iii) Write down a matrix whose product with the matrix found in part (ii) will give the total number of 
empty seats on that day.

 (iv) Evaluate this total.
 [6]

6 Given that the coefficient of  x2  in the expansion of  (k + x)(2 – x2)6  is 84, find the value of the 
constant k.

 [6]

7 The function f is defined for the domain  –3 ! x ! 3  by

f(x) = 9(x – 1
3)2 – 11.

 (i) Find the range of f. [3]

 (ii) State the coordinates and nature of the turning point of

  (a) the curve y = f(x),

  (b) the curve y =  ! f(x) !.
 [4]

3
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1 The two variables x and y are related by the equation   yx2 = 800.

 (i) Obtain an expression for   dy
dx   in terms of x. [2]

 (ii) Hence find the approximate change in y as x increases from 10 to 10 + p, where p is small. [2]

2 Solve the equation   3sin  (x–
2 – 1) = 1   for 0 < x < 6� radians. [5]

 
 
3 (i) Express  9 x + 1  as a power of 3.  [1]

 (ii) Express  
3 272x  as a power of 3. [1]

 (iii) Express  54 × 3 272x
–––––––––––––––
9x + 1 + 216(32x – 1)

  as a fraction in its simplest form. [3]

4 A cycle shop sells three models of racing cycles, A, B and C. The table below shows the numbers of 
each model sold over a four-week period and the cost of each model in $.  

        Model
Week

A B C

1   8 12 4

2   7 10 2

3 10 12 0

4   6   8 4

Cost ($) 300 500 800

 In the first two weeks the shop banked 30% of all money received, but in the last two weeks the shop 
only banked  20% of all money received.  

 (i) Write down three matrices such that matrix multiplication will give the total amount of money 
banked over the four-week period. [2]

 (ii) Hence evaluate this total amount. [4]

5 (i) Expand   (1 + x)5. [1]

 (ii) Hence express   (1 +  2 )5   in the form   a + b  2 ,   where a and b are integers. [3]

 (iii) Obtain the corresponding result for   (1 –   2 )5   and hence evaluate   (1 +   2 )5 + (1 –   2 )5. [2]

4

0606/01/O/N/08© UCLES 2008

8 A curve is such that   
d2y
dx2

 = 4e–2x.   Given that 
dy
dx

 = 3 when x = 0 and that the curve passes through the 

point (2, e–4), find the equation of the curve. [6]

9 (i) Find, in ascending powers of x, the first 3 terms in the expansion of   (2 – 3x)5. [3]

 The first 3 terms in the expansion of   (a + bx)(2 – 3x)5   in ascending powers of x are

64 – 192x + cx2.

 (ii) Find the value of a, of b and of c. [5]

10 (a) Functions f and g are defined, for x ! !, by

f(x) = 3 – x,

g(x) = 
x

x + 2
 ,   where x � –2.

  (i) Find fg(x). [2]

  (ii) Hence find the value of x for which  fg(x) = 10. [2]

 (b) A function h is defined, for x ! !, by   h(x) = 4 + ln x,   where   x > 1.

  (i) Find the range of h. [1]

  (ii) Find the value of h–1(9). [2]

  (iii) On the same axes, sketch the graphs of y = h(x) and y = h–1(x). [3]

11 Solve the equation 

 (i) tan 2x – 3 cot 2x = 0,   for   0° < x < 180°, [4]

 (ii) cosec y = 1 – 2cot2 y,   for   0° " y " 360°, [5]

 (iii) sec(z + 
π
2

) = –2,   for   0 < z < π radians. [3]

3
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1 A function f is defined by  f: x e x–1,  where x  0.

 (i) State the range of f. [1]

 (ii) Find an expression for f –1. [2]

 (iii) State the domain of f –1. [1]

2 (i) Find the first four terms, in ascending powers of x, in the expansion of  
 

2  –
 x

 2

6

. [4]

 (ii) Find the coefficient of x3 in the expansion of   (l + x)2 2  –
 x

 2

6

. [2]

3 The table shows experimental values of the variables x and y which are related by the equation  

 y = 
a

x2  + 
b

x
 ,  where a and b are constants.

x 2  4 6 8 10

y 6.24  2.82 1.79 1.33 1.05

 (i) Using graph paper, plot x2y against x and draw a straight line graph. [3]

 (ii) Use your graph to estimate the value of a and of b. [4]

4 Find the coordinates and the nature of the stationary points of the curve    y = x3 + 3x2 – 45x + 60. [7]

5 Relative to an origin O, the position vectors of points A and B are 
7

24  
and 

10

20
 respectively.

 Find

 (i) the length of OA , [2]

 (ii) the length of AB . [2]

 Given that ABC is a straight line and that the length of AC  is equal to the length of OA, find

 (iii)  the position vector of the point C. [3]

6 (i) Given that   y = x x4 +12 ,   show that   
dy
dx

 = 
k x

x

( + 2)

4 +12
,   where k is a constant to be found. [4]

 (ii) Hence evaluate  

6

–2

3 + 6

4 +12

x

x
 dx . [3]


