
Differentiation and its applications 1
!!!
1)!!!!!!!!!
2)!!!!!!!!!!
3)!!!!!!!!
4)!!!!!!!!!!!!!!
5)!!!!!!!!!!!

6

0606/11/O/N/10© UCLES 2010

12 Answer only one of the following two alternatives.

EITHER

 A curve is such that  dy
dx  = 4x2 – 9. The curve passes through the point (3, 1). 

 (i) Find the equation of the curve. [4]

 The curve has stationary points at A and B.

 (ii) Find the coordinates of A and of B. [3]

 (iii) Find the equation of the perpendicular bisector of the line AB. [4]

OR

 A curve has the equation  y = Ae2x + Be–x where  x ! 0. At the point where  x = 0,  y = 50 and  dy
dx  = – 20.

 (i) Show that A = 10 and find the value of B. [5]

 (ii) Using the values of A and B found in part (i), find the coordinates of the stationary point on the 
curve. [4]

 (iii) Determine the nature of the stationary point, giving a reason for your answer. [2]
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6 Set A is such that  A = {x : 3x2 – 10x – 8  0}.
 

 (i) Find the set of values of x which define the set A. [3]
 

 Set B is such that  B = {x : 7 – 2x  1}.

 (ii) Find the set of values of x which define the set A  B. [2]

7 A committee of 8 people is to be selected from 7 teachers and 6 students. Find the number of different 
ways in which the committee can be selected if  

 (i) there are no restrictions, [2]

 (ii) there are to be more teachers than students on the committee. [4]

8 The number, N, of bacteria present in an experiment, t minutes after measurements begin, is given by  
N = 1000e–kt,  where k is a constant.

 (i) State the number of bacteria when t = 0. [1]

 When t = 0, the number of bacteria is decreasing at the rate of 20 per minute. Find

 (ii) the value of  k, [3]

 (iii) the time taken for the number of bacteria to decrease by 50%. [3]

9 Differentiate, with respect to x,

 (i) (1 – 2x)20, [2]

 (ii) x2ln x, [3]

 (iii)
 

tan(2x + 1)__________
x  

. [3]

    

10 A curve has equation  y = 3x 3 – 2x 2 + 2x.  

 (i) Show that the equation of the tangent to the curve at the point  where  x = 1 is

    y = 7x – 4. [4]

 (ii) Find the coordinates of the point where this tangent meets the curve again. [5]
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11 (a) Show that   tan  + cot  = cosec  sec . [3]

 (b) Solve the equation
 

  (i) tan x = 3 sin x  for  0 ° x  360 °, [4]

  (ii) 2cot2 y + 3 cosec y = 0  for  0 y  2π radians. [5]

12 Answer only one of the following two alternatives.

 EITHER

 A solid circular cylinder has radius r cm and height h cm. The volume of the cylinder is 1000 cm3.

 (i) Find an expression for h in terms of r. [2]

 (ii) Hence show that the total surface area, A cm2, of the cylinder is given by 

    A = 2π r2 +
 

2000
r

. [2]

 (iii) Given that r varies, find, correct to 2 decimal places, the value of r when A has a stationary value.
[4]

 (iv) Find this stationary value of A and determine its nature. [3]

 OR
y

xO

A

B

y = x + cos 2x

 The diagram shows part of the curve  y = x + cos 2x. The curve has a maximum point at A and a 
minimum point at B.

 (i) Find the x-coordinate of the point A and of the point B. [6]

 (ii) Find, in terms of π, the area of the shaded region. [5]
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11 Answer only one of the following two alternatives.

 EITHER

 A curve has the equation   y = xe2x.

 (i) Obtain expressions for  dy
dx

  and  d2y
dx2  . [5]

 (ii) Show that the y-coordinate of the stationary point of the curve is   – 1
2e . [3]

 (iii) Determine the nature of this stationary point. [2]

 OR

 (i) Show that   d
dx ( ln x–––

x2 ) = 1 – 2 lnx–––––––
x3  . [3]

 (ii) Show that the y-coordinate of the stationary point of the curve  y = ln x–––
x2   is  1––

2e  . [3]

 (iii) Use the result from part (i) to find   � ( ln x–––
x3 ) dx. [4]
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6  A curve has equation   y  =  x3 + ax + b,   where a and b are constants. The gradient of the curve at the 

point (2, 7) is 3. Find

 (i) the value of a and of b, [5]

 (ii) the coordinates of the other point on the curve where the gradient is 3. [2]

7 (a) Find the value of m for which the line   y = mx – 3   is a tangent to the curve   y = x + 
1

x    and find 

the x-coordinate of the point at which this tangent touches the curve. [5]

 (b) Find the value of c and of d for which   {x : – 5 < x < 3}   is the solution set of   x2 + cx < d. [2]

8 Given that   A = 
4 1

3 2

−
−

⎛
⎝⎜

⎞
⎠⎟  

,   use the inverse matrix of A to 

 (i) solve the simultaneous equations

 y – 4x + 8  =  0,

 2y – 3x + 1  =  0,

 (ii) find the matrix B such that   BA = 

−
−

⎛
⎝⎜

⎞
⎠⎟

2 3

9 1
.

 [8]

9 (a) Express   2 5
8

3 5

2

−( ) −
−

   in the form p + q 5, where p and q are integers. [4]

 (b) Given that   
a

b
b

a
ab

x

x

y

y3 1
2

6

− +
× ( ) = ,   find the value of x and of y. [4]

10 (a) How many different four-digit numbers can be formed from the digits 1, 2, 3, 4, 5, 6, 

7, 8, 9 if no digit may be repeated? [2]

 (b) In a group of 13 entertainers, 8 are singers and 5 are comedians. A concert is to be given by 5 of 

these entertainers. In the concert there must be at least 1 comedian and there must be more singers 

than comedians. Find the number of different ways that the 5 entertainers can be selected. [6]

11 The equation of a curve is   y x
x

= −
e 2.

 (i) Show that   
d

d
e

y
x

x
x

= −( ) −1

2
2 2. [3]

 (ii) Find an expression for 
d2y
dx2

 

. [2]

 The curve has a stationary point at M.

 (iii) Find the coordinates of M. [2]

 (iv) Determine the nature of the stationary point at M. [2]


