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10 Relative to an origin O, points A and B have position vectors  ! 5
–6"  and   ! 29

–13"  respectively.

 (i) Find a unit vector parallel to  AB . [3]

 The points A, B and C  lie on a straight line such that  2AC  = 3AB .

 (ii) Find the position vector of the point C. [4]
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In the diagram  OP
→ 

= p,  OQ
→ 

= q,  PM
→ 

= PQ
→  

and  ON
→ 

= OQ
→

.

(i) Given that OX
→ 

= mOM
→

, express OX
→ 

in terms of m, p and q. [2]

(ii) Given that PX
→ 

= nPN
→

, express OX
→ 

in terms of n, p and q. [3]

(iii) Hence evaluate m and n. [2]

8 (a) Find the value of each of the integers p and q for which   ! "–
= 2p × 5q. [2]

(b) (i) Express the equation   4x – 2x + 1 = 3   as a quadratic equation in 2x. [2]  

(ii) Hence find the value of x, correct to 2 decimal places. [3]

9 The function   f(x) = x3 – 6x2 + ax + b,   where a and b are constants, is exactly divisible by  x – 3  and leaves
a remainder of –55 when divided by  x + 2.

(i) Find the value of a and of b. [4]

(ii) Solve the equation f(x) = 0. [4]

10 A curve is such that   = 6x – 2.   The gradient of the curve at the point (2, –9) is 3.

(i) Express y in terms of x. [5]

(ii) Show that the gradient of the curve is never less than – . [3]

11 (a) Each day a newsagent sells copies of 10 different newspapers, one of which is The Times. A customer
buys 3 different newspapers. Calculate the number of ways the customer can select his newspapers

(i) if there is no restriction, [1]

(ii) if 1 of the 3 newspapers is The Times. [1]

(b) Calculate the number of different 5-digit numbers which can be formed using the digits 0,1,2,3,4
without repetition and assuming that a number cannot begin with 0. [2]

How many of these 5-digit numbers are even? [4]
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1 Express each of the following statements in appropriate set notation.

 (i) x is not an element of set A.

 (ii) The number of elements not in set B is 16.

 (iii) Sets C and D have no common element.
 [3]

2

–1

–3

–2

0

1
y

60° 120°90°30° x

 The diagram shows part of the graph of   y = asin(bx) + c.   State the value of

 (i) a,

 (ii) b,

 (iii) c.
 [3]

3 The equation of a curve is   y = 8

(3x – 4)2
 .

 (i) Find the gradient of the curve where x = 2. [3]

 (ii) Find the approximate change in y when x increases from 2 to 2 + p, where p is small. [2]

4 The vector 
A
OP  has a magnitude of 10 units and is parallel to the vector  3i ï 4j. The vector 

A
OQ has a 

magnitude of 15 units and is parallel to the vector 4i + 3j.

 (i) Express  
A
OP   and  

A
OQ  in terms of i and j. [3]

 (ii) Given that the magnitude of  
A
PQ   is  h 13 ,  find the value of h . [3]
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1

BA

C

!

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

 (ii) Copy the Venn diagram above and shade the region that represents  A ∩ (B ∪ C). [1]

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

2 Find the set of values of x for which   (2x + 1)2 > 8x + 9. [4]

3 Prove that   sin A
1 + cos A  + 1 + cos A

sin A  ≡ 2 cosec A. [4]

4 A function f is such that   f(x) = ax3 + bx2 + 3x + 4.   When f(x) is divided by   x – 1,   the remainder 
is 3. When f(x) is divided by   2x + 1,   the remainder is 6. Find the value of a and of b. [5]

5 Given that a = 5i – 12j and that b = pi + j, find

 (i) the unit vector in the direction of a, [2]

 (ii) the values of the constants p and q such that qa + b = 19i – 23j. [3]

6 (i) Solve the equation   2t = 9 + 5t  . [3]

 (ii) Hence, or otherwise, solve the equation   2x
1
2 = 9 + 5x– 12. [3]

7 (i) Express   4x2 – 12x + 3   in the form   (ax + b)2 + c,   where   a, b and c are constants and a > 0.
 [3]

 (ii) Hence, or otherwise, find the coordinates of the stationary point of the curve   y = 4x2 – 12x + 3.
 [2]

 (iii) Given that   f(x) = 4x2 – 12x + 3,   write down the range of f. [1]
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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]
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b

a

 In the diagram 
 ±AOA = a, 

 ±AOB = b, 
 ±AOP = 2a and 

 ±AOQ = 3b.

 (i) Given that 
 ±AAX  = l

 ±AAQ, express 
 ±AOX in terms of l, a and b. [3]

 (ii) Given that 
 ±ABX  = k

 ±ABP ,  express 
 ±AOX in terms of k, a and b. [3]

 (iii) Hence find the value of l and of k. [3]
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 In the diagram OA  = a,  OB  = b and  AP  = 25 AB .

 (i) Given that OX  = �OP, where � is a constant, express OX  in terms of �, a and b. [3]

 (ii) Given also that AX  = ȜOB , where Ȝ is a constant, use a vector method to find the value of � 
and of Ȝ. [5]
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11 Answer only one of the following two alternatives.

EITHER

O

B

X

T

A
S

 In the diagram above  ±AOA = a,  ±AOB = b,  ±AOS  = 35  ±AOA and  ±AOT  = 75
 ±AOB.

 (i) Given that  ±AAX  = l ±AAB , where l is a constant, express  ±AOX in terms of l, a and b. [2]

 (ii) Given that  ±ASX  = k ±AST ,  where k is a constant, express  ±AOX in terms of k, a and b. [4]

 (iii) Hence evaluate l and k. [4]

OR

O

C

D

R

Q

P

 In the diagram above  ±AOC = c and   ±AOD = d. The points P and Q lie on OC and OD produced 
respectively, so that OC : CP = 1 : 2 and OD : DQ = 2 : 1. The line CD is extended to R so that 
CD = DR.

 (i) Find, in terms of c and/or d, the vectors  ±AOP,  ±AOQ and  ±AOR. [5]

 (ii) Show that the points P, Q and R are collinear and find the ratio PQ : QR. [5]
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