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"" """" """""""" µµpMMM⇒ (2a+1n(2a)) - ( a + Inca)) = In (7) '

⇒ 2A + In (2) + Inla) - a - Inta)= In (7)

↳* =↳*+↳É
"

¥.in#=inka ,*Ñ%""""""⇒a=m⇒=m*nn•±±£←←
µB
BABB↳.-q@z@@g-BB
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7. Given that k � ]+

 (a) show that 2
3

3

( )x k
x

k

k

−∫ d  is independent of k,
(4)

 (b) show that 2
2 2

2

( )x k
x

k

k

−∫ d  is inversely proportional to k.
(3)
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Y-wokrermwan.am#fMf
1

"""""

Mamma
.

¥µd" = 3- In ( 30C - k)✓✓

= zgmgga.n.gmgn.mu µpµp
f

= :[ """""""

µµµ
|

"""""^ |
"
÷÷÷÷÷÷÷÷:Our result for the integral has "" G" the term §Boom'

agglomerated
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Question 7 continued
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Bgqf-of@ffftdfuI.x# du ÷;
"

⇒ dx= Edu |
MM :-/¥,

d" =
-¥k,

✓•••µ.H÷:÷÷÷: f.µ
=
-÷?÷ ,

µµ
= - * + ÷

Mff the integral result is ÷ ,

which is of form

1µmol
.÷÷:÷÷÷÷-qq.to#-

PhysicsAndMathsTutor.com

eddie
Pencil

eddie
Pencil

eddie
Pencil

michellewright
Pencil



26

!"#$%#&'(%)*%!

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

!"#

! ! "

#

$

%

"
$%&'()*"

# $%&'()#*#+,-.+#/#+0)12,#-3#4/(1#-3#1,)#2'(5)###.%1,#)6'/1%-7

%#8# " "9
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# ?,)#3%7%1)#()&%-7#$=#+,-.7#+,/@)@#%7#$%&'()#*=#%+#A-'7@)@#AB#1,)#2'(5)##=#1,)#:%7)#.%1,#
)6'/1%-7#"#8#!=#1,)#"C/D%+#/7@#1,)#:%7)#.%1,#)6'/1%-7#"#8#"

# ?,)#1/A:)#A):-.#+,-.+#2-(()+4-7@%7&#5/:')+#-3#"#/7@#%#.%1,#1,)#5/:')+#-3#%##
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% " 9F">*! !FG9*9 !FG>HG 9F9G<H
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<%%="(>(9(1;$4-(?@>A(B(!"#$%&'()*=,#64&'(.4846"*(?@>A

a-gg.in?E-EtBoqq.' 12 '12 '

- - -

→ a- = :www.aia-m-i.an.iz-r.peziumrue ⑨µA = I✗£[ (3 + 2.2958) + 2 ( 2 . 3on / + 1 . 9242 + 1 . 9089)] = 4
.39255f,"""÷÷÷÷÷*qoB@qd
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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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13. Show that 

2 2 32
15

2 2
0

2

x x x+ = +( )∫ d

(7)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

|
% """"" d" "" " ""°

d⇒ = I ✓

du = DX
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"

(2u€Ñ " ) du/
✗ +2 = u

i. DC = U- Z

µ
= #"" " ""

"" d" @ " = "
"
" = "

@x = 0
,
U =L

=/ a¥÷ - "¥-1
"

f-
- [ " ~

= 4×y - 8¥
"

) - ( u× -81¥ ) -

= 1¥ - 6¥ - 1¥ + 16¥

"
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13.
y

xO

R

C

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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E
"

Je
e : y :-# +Ze

µg|
, y.nu ,, eguan.no, ein , , ,

|
"" "" " " " """ " " " " "÷

{
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
* • EEKHABAAAH.tk#BA
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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=¥
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Question 13 continued
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13. The curve C with equation

y p x
x q x

= −
− +

3

2 3( )( )
    x � �, x x≠ − ≠3 2,

 where S and q are constants, passes through the point 3 1

2
,





  and has two vertical asymptotes 

with equations x = 2 and x = –3

 (a) (i) Explain why you can deduce that q = 4

  (ii) Show that S = 15
(3)

y

O x

C

R

3

Figure 4

 Figure 4 shows a sketch of part of the curve C.  The region R, shown shaded in Figure 4, 
is bounded by the curve C, the x-axis and the line with equation x = 3

 (b) Show that the exact value of the area of R is a ln 2 + b ln 3, where a and b are rational 
constants to be found.

(8)
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÷. BBB

ai) Verbocleasymbotes when 123-97174-37=0µ
,÷÷÷÷,
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Question 13 continued
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ia. µµ
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15-32
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1.8 2.4

12N-4)lNt3) 12N-451kt}) |¥¥dx=h /flute

¥1,- ¥5,dn= [0.941%41-2.441×+31]
's

3 L b 3

ftk-2.se-4 fH4=Xt3
f'(a)=2 fkn) - I ④
¥ :O-9 2.4=2.4

• 0.9412157-41-2.44151-31 - [0.9412137--41-2.4413+31]
= 0.94161 -2.4h 181-0.94121+244161

usungloglaws
= 3.34161-2.44181-0.94121 htaxbshathb
= 3.314131+4121 ) -2.441231 - ①94121 hah -_ Kha
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  

12.	(a)	 Use the substitution  u = 1 + x  to show that

x
x10

16

+∫  dx = 
2 1

3
( )u
up

q −∫  du

		  where p and q are constants to be found.
(3)

	 (b)	Hence show that

x
x10

16

+∫  dx = A – B ln 5

		  where A and B are constants to be found.
(4)
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

Question 12 continued
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