* up to and including the term in X’

[5]

X

1 (a) By differentiating e~ 2, find the Maclaurin’s series for e~

(b) Deduce an approximation to J.ﬁe_fd.x, giving your answer as a rational fraction in its lowest
0
terms. [2]
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1
1  Find the exact value of J‘
2

4
7  The integral I , where n is an integer, is defined by /. = J‘g(l +x2)%"d.x_
0

a ind the exact value of /_, giving your answer n the form Ina, where a 1S an integer to be
Find th lue of /_, giving y in the form 1 h i integ b
determined. 2]

(b) By considering %(x(l +x%) %"), or otherwise, show that
(4 )1, =nl,_,+34(3)" [5]

(¢) A curve has equation y = x?, for 0 < x < % The arc length of the curve is denoted by s.

Use the substitution # = 2x to show that s = %]l and find the exact value of s. [4]

|
——dx.
Vax—x"—1 2



The diagram shows the curve with equation y = (1—x)? for 0 <x < I, together with a set of
rectangles of width %

1
(a) By considering the sum of the areas of these rectangles, show that f (1—x)%dx < U, , where
0



1
(b) Use a similar method to find, in terms of », a lower bound L for f (1 —x)%dx. [4]
0

1 n
3 The integral /_is defined by I, = I (1+x?) dx.
0

(a) By considering %{x(l +x2)"), or otherwise, show that
Cn+1)1 =2"+2nl _,. [5]

DO NOT WRITE IN THIS h
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(b) Find the exact value of 7_,. [4]

The curve C has parametric equations

x=coshr, y=smhs, for0<¢<

|

The length of C is denoted by s.

(a) Show that s = f *Jcosh 2t dt. [4]
0

DO NOT WRITE IN THIS N

DO NOT WRITE IN THIS MARGIN



________

: g
0 1 2 3 4 N-1 N x

The diagram shows the curve with equation y = ln—f for x = 2, together with a set of (V—2) rectangles
of unit width. X

(a) By considering the sum of the areas of these rectangles, show that

N

Inr ~2+43In2 1+4+InN
S "
r=1

N
(b) Use a similar method to find, in terms of N, a lower bound for zln_)r [3]
2
r=1



