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P(e, e)

l

Figure 2

 Figure 2 shows a sketch of part of the curve C with equation y = x ln x,  x > 0

 The line l is the normal to C at the point P(e, e)

 The region R, shown shaded in Figure 2, is bounded by the curve C, the line l and the x-axis.

 Show that the exact area of R is Ae2 + B where A and B are rational numbers to be found.
(10)
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{
me = gradient of lot P
ME = gradient of tangent to cat P .

Mt = d¥|x=e 0¥ = Counsel

= It Ine = ✗ ( Inac) + lnx (x )
= It I① Me = 2 = It lnx✓✓

me -

-

- m÷= - ±

Using y - y . = me (x - xD to find l :

(y , = e.sc . = e ( point P) ⇒ y - e = - Lz (x - e)-e-k
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Question 13 continued
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- e- Ex +Ee
" Y ' - d-✗ +Ee {| finding where l intersects a - axis :

→ at x-axis , y= 0

- Ex + f- e = 0 ✓

µ Ex = 3- e

x = 3e ✓

f
"""Y "" ' """" " ""is : §→ at x-axis , y

--0

✗ Ink = 0

→I = 0

→ Ink =o ⇒ ✗ =/

g
area Ri=fÉnxdx fu¥dx=uv - fvd÷dx

e U=1nxd¥=x µ=[¥1m] ? - f. ¥×¥d~da÷=¥v=¥
=[¥1m]:-[¥1K 1
f-Eine - Ein:) - ( E- E.)
=

= ez - ¥ + E. = + I µ¥#hE-
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Question 13 continued
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*MAMh←É§€(area Ra ; Ye - e) ✗ e

= Lz ( 2 e) (e)

µ Area R = Ri t Ri ✓

I = ¥+4 +
e- µI = e÷ + ÷ + 4¥ = 5¥ +÷ ✓

A = 5-4 ,

D= ¥ µI µ
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µµµµ-A-_____A-
b) • h is the width of intervals

=) Option 1 : decrease h (width of the strips) 1µµ option a : increase the number of strips

A- =)
n"

- 2×+5 dx Integration by parts : 1Ggg:÷÷÷÷÷÷÷÷::÷"=±
:*:* "

let fix, = Y toy = ¥ ⇒ / "¥dx= KINKY -1¥. ± dx '

µµ⇒a=fñ; - a. + so. = " """ ¥ " "

*µ .÷⇒,÷⇐÷÷⇒÷÷÷÷÷⇒pp⑥Bh= > A =/31h13) + 5) - (107/27)
* alnlb) = In (b)

=) A = 31h (3) + 22?µµf= > " '""" ¥ " "
'

" " a" " "
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