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(a) The function f(x) is defined by f(x)=+x for0 <x =< 1.

Fig. 1 shows the graph of y = f(x).
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Fig. 1
Sketch the graphs of
(i) y = 2f(x),
(i) y = f(x+1). [4]
(b) Differentiate 1+ 2x.
Hence show that if y = xm,
dy  1+3x

de  V1+2x

(¢) Given that f(x) = x? and g(x) = log (1 — x), where -1 < x < 1, show that

g(x) + g(—x) = gf(x). (4]
[Total 14]

A sequence u, is defined for r = 1,2,3, ... by

u = a, ur+l=bu’_+c,
where a, b and ¢ are constants.
(i) In the case where a = 3,b = —1 and ¢ = 8, write down the values of U, Uy, Uy and u,.
State what type of sequence this is. (4]

(ii) Find the values of a, b and ¢ which produce the sequence 1, 3,5,7, ... .

State what type of sequence this is, and show that the sum of the first n terms of the sequence
)
is n?. [6]

(iii) In the case where a and b are non-zero and ¢ = 0, write down u,, u, and u, in terms of a and
b. State what type of sequence is produced. Given that the sum to infinity of this sequence is
3u,, find the value of b. [5]

[Total 15]
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Answer part (i) of this question on the insert provided.

Vijay is interested in how the prices of used cars are related to their ages. He wishes to test a model
of the form V = V| b', where £V is the value of a car that is ¢ years old and V, and b are constants.

He looks in a motoring magazine and finds that, for a certain type of car, the value £V after ¢ years
is given by the following table.

Age t (years) Value V (£)
2 7800
4 5800
6 4200
8 3000

(i) Explain how plotting values of In V' against ¢ can be used to test the appropriateness of the
model. Use the insert provided to plot In V against 7. Hence estimate the values of V,, and b for
this type of car. [8]

(ii) Use these values to estimate the value of this type of car after 20 years. Comment on the
validity of this result. [3]

Another type of car costs £12 000 when new, and b = 0.8.

(iii) Use the model V = V,b' to calculate how long it takes for this type of car to lose half of its

initial value. [4]
(iv) Describe the significance of the different values of b for the two types of car. [1]
[Total 16]
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4 Fig. 4 shows the graph ofy = f(x), wheref(x) = ZX; :
y
) X
Fig. 4
(i) Provethatf(x) isan odd function. State how this relates to the shape of the graphyof= f(x).
(4]
(i) Find the gradient of the curve y = f(x) at the origin. (5]
(i) Find [~ dx 2]
f e+1
2¢e*
iv) Verify that f(x) = -1
(iv) Verify that f(x 11

Hence show that the area of the region enclosed by the curye= f(x) , tlexis and the line
Fe+1
x = 1is given by 2InEeT_ - 1. (4]

[Total 15]
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Age t(years) 2 4 6 8
ValueV (£) 7800 5800 4200 3000
InV (to 3 sig. fig.) 8.96
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