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EXPONENTIAL, LOGARITHMIC, TRIGONOMETRIC & MODULUS FUNCTIONS
1    (a)  Given that 
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      (b) 
Find a and b such that 
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 for all positive values of y.
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2.   (a)
Show that 
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      (b)  Given that 
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3.
[N87/I/8] Solve the equation 
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, giving your answer to three significant figures.  [0.819]

4.
[J93/I/5] Sketch the graph of y = ln (x + a), where a is a constant such that a > 1, and state the coordinates of the points of intersection of the graph with the axes.
             [(1 - a, 0), (0, ln a)]
5.
[N94/I/3ii] Express 
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 in the form 
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6.
[N97/I/1] By means of the substitution
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      [0, 2/3]

EQUATIONS & INEQUALITIES
1.
Using a non-calculator method, find the coordinates of the points of intersection of the line 
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 and the curve 
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[(-1/2, 2), (1, -1)]

2.   (a)
Find the range of values of c for which the equation 
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 has real roots.

(b)
Find the values of m for which y = mx is a tangent to the curve 
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(c)
Find the range of values of k for which the graph of 
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3.   [N90/I/4]  On the same diagram, sketch the graphs of 
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 and hence, or otherwise, solve the inequality 
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[x < -1/3 or x > 1/5]

4.   [N90/I/16a]  Find, correct to 3 significant figures, all the roots of the equation 
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[(0.991, (0.131]

5.   Solve each of the following inequalities.


(a)
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(b)

[image: image22.wmf](

)

24

10

³

-

x

x









[4 
[image: image23.wmf]£

 x 
[image: image24.wmf]£

 6]

(c)
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       [x < 0.857 or x > 2.67]
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FUNCTIONS
1.   [N92/I/8] The functions f and g are defined by f : x → e2x, x 
[image: image26.wmf]R
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, g : x → 
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Find and simplify  (a) gf(x),        (b) f-1(x)      (c) fg-1(x).
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2.   [N94/I/I7] The functions g and h are defined by g : x → 3x2 + 2, 
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3.   [J82/I/2a]  The function h is defined by h : x → x2 – x , x 
[image: image32.wmf]R
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. Give a reason to show that h is not one-one. If the domain of h is restricted to the subset of R for which 
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4.   [N01/I/10]  The functions f and g are defined as follows:

                     f: x → x2 + 2x, 
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-

³

x

,

                    g : x → x + 4, 
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 (i) Find the value of x such that gf(x) = 7

 (ii) Find the expression for f (1 (x).
[ 1; 
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DIFFERENTIATION
1.   Differentiate the following with respect to x:

(i)   
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(ii)
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(iii) 
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(iv) 
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(v) 
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(vi)  
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(vii) 
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(viii) 
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Answers:
	 (i) 
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2.   [N99/2/6]
(a) Find the gradient of the tangent to the curve 
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(b) Find the equation of the tangent to the curve 
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APPLICATIONS OF DIFFERENTIATION

Tangents and Normals:

1.   [J93/I/9]  Using differentiation find the equation of the tangent at the point (2, 1) on the curve 
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2.   [N86/I/9]  Find the equation of the normal to the curve 
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3.   [J97/I/4]  Find the gradient of the curve 
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 at the point P (2, 16).  The tangent to the curve at P meets the x-axis at A and the y-axis at B. Calculate the area of the triangle OAB, where O is the origin.  
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Stationary Points:

1.   [N93/I/16] 

(a) Find by differentiation the x-coordinate of the stationary point of the curve 
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(b) The tangent to the curve 
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2.   [N92/I/9 ]   Find, by differentiation the coordinates of the turning points on the curve 
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3.   [N89/I/13]   Find the root of the equation 
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APPLICATIONS OF DIFFERENTIATION

Rates of Change:
1.   [N00/I/13b]   Liquid is poured into a bucket at a rate of 60 cm3s-1. The volume, V cm3, of the liquid in the bucket, when the depth of liquid is x cm, is given by V= 0.01x3 + 2.2x2 + 200x. Find 

(i) the rate of increase in the depth of liquid when x = 10, 

(ii) the depth of liquid when the rate of increase in the depth is 0.2 cms-1. 
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2.   [J98/I/4 ]  A curve has the equation 
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(i) an expression for 
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(ii) the equation of the tangent to the curve at the point where x=2. 

A particle P moves along the curve. When P is at the point where x= 2, the x- coordinate of P is increasing at the rate of 0.02 units per second. Find the corresponding rate of change of the 

y-coordinate of P.                               
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3.   [N98/I/7]  A spherical balloon is being inflated and, at the instant when its radius is 3 m, its surface area is increasing at the rate of 2 m2s-1. Find the rate of increase, at the same instant, of 

(i) the radius


(ii)   the volume. 
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[The formulae for the surface area and volume of a sphere are A = 
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APPLICATIONS OF DIFFERENTIATION

Maximum and Minimum

1.    [N03/II/12]

The diagram shows a greenhouse standing on a horizontal rectangular base. The vertical semicircular ends and the curved roof are made from polythene sheeting. The radius of each semicircle is r  m and the length of the greenhouse is l m. Given that 120 m2 of polythene sheeting is used for the greenhouse, express l in terms of r and show that the volume, V m3, of the greenhouse is given by  V = 60r - 
[image: image90.wmf].
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Given that r can vary, find, to 2 decimal places, the value of r for which V has a stationary value.

Find this value of V and determine whether it is a maximum or a minimum.  [V = 143 m3; max value] 
2.   [J02/I/8]   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 
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(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.
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3.   [N98/I/14]

(a) 
Find the coordinates of the stationary points on the curve 
[image: image93.wmf]3
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 and deduce the nature of each of these points. 

(b) 
A hollow closed rectangular tank is made from sheet metal of negligible thickness. The tank has length 2x m width x m and a total external surface area of 48 m2. Express, in terms of x, (i) the height of the tank, (ii) the volume of the tank. 

Given that x can vary, find the dimensions of the tank for which the volume is a maximum. 

[a) (2, 47) max. point, (-1,20) min point, 
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