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3 Theintegral /, is defined by /, = J (1+x%) dx.
0

(a) By considering %(x( 1 +x2)”>, or otherwise, show that
@n+DI =2"+2nl _,. [5]
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(b) Find the exact value of 7_,. [4]
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The diagram shows the curve with equation y = %x3 +x for 0 <x <1, together with a set of n

rectangles of width %

1
(%x3 +x)dx < U,, where

(a) By considering the sum of the areas of these rectangles, show that f
0
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(b) Use a similar method to find, in terms of », a lower bound L, for J. (ﬂc3 +x)dx [4]
0
(c) Show that lim(U,—L,)=0. 2]
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1

The curve C has polar equation r = e for 0< O < m.

Find the length of C. Give your answer in an exact form. [4]
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6 (a) Use the substitution x = 5+v2sinhu to find J —dx. [3]
Vax'+1

The diagram shows the curve with equation y = for 0 <x <1, together with a set of

1
Voxl+1

n rectangles of width %
(b) By considering the sum of the areas of these rectangles, show that

> < Lam(/2+13). [5]
2r-+n
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1 Itis given that / = J x"sinhx dx, where » is a non-negative integer.
0

(a) Show that, for n > 2,

................................................................................................................................................... I, =coshl—nsinhl+nn—-1)1, _,. [3]

(¢) Use a similar method to find, in terms of #, a lower bound for

n 1
—. [4]
pur 2% +n?

(d) Deduce the exact value of ylango Z
r=1

1 ) T I
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The diagram shows the curve with equation y = %(3 X) for 0 < x < 1, together with a set of N rectangles
each of width .

1
(a) By considering the sum of the areas of these rectangles, show that f %(3x>dx < U,, where
0
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2 Letl = J (1 —x)” sinhx dx, where # is a non-negative integer. 4
0
y
(a) Show that, forn>2, I =—l+n(n—-1I, _,. [4] A
0
The diagram shows the curve with equation y = %eﬁ for x = 1, together with a set of n— 1 rectangles
............................................................................................................................................................ Of unit Wldth X
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" (a) By considering the sum of the areas of these rectangles, show that
(b) Find the exact value of 7. [3] .
L 7 < (2+L)eﬁ—2e. 5]
............................................................................................................................................................ 7 Vn
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The diagram shows the curve with equation y = — for 0 < x < 1, together with a set of » rectangles
X

of width +.
n

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

. n 1
< —T. 5
Zn2+r2 4 (5]
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(b) Use a similar method to find a lower bound for Z

r=1

and 7. (4]

n . .
—— . Give your answer in terms of
n-+r

. n
(¢) Deduce the exact value of VIILHC}O ;m . [1]




