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11.
1 11 6

3 1 2 3 1 2

2+ −
− −

≡ +
−

+
−

x x
x x

A B
x

C
x( )( ) ( ) ( )

 (a) Find the values of the constants A, B and C.
(4)

f (x) = 1 11 6

3 1 2

2+ −
− −
x x

x x( )( )
   x > 3

 (b) Prove that f (x) is a decreasing function.
(3)
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Question 11 continued
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Question 11 continued
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9.

f(x) = 
50 38 9

5 2 1 2

2

2

x x
x x

+ +
+( ) −( )             x ≠ −

2

5
    x ≠ 

1

2

	 Given that f(x) can be expressed in the form

A
x

B
x

C
x5 2 5 2 1 2

2+
+

+( )
+

−

	 where A, B and C are constants

	 (a)	 (i)	 find the value of B and the value of C

		  (ii)	show that A = 0
(4)

	 (b)	 (i)	 Use binomial expansions to show that, in ascending powers of x 

f(x) = p + qx + rx2 + …

			   where p, q and r are simplified fractions to be found.

		  (ii)	Find the range of values of x for which this expansion is valid.
(7)
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Question 9 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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Question 13 continued
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15-32

=

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

=3-34131+3.34121-7.24121-0.94121
= 3.34131-4.84121 ①
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3[ 1×-1113+2E) d" Integration by substitution :
( 2FI du

↳ =g3
""" ' ¥ ✗ = U'+ I

3
.

Lu du 1 U2 = X - I => U =

a
1h41 - 1) 13+24 Ill = 2¥, doc

=)
}

Gu die =) dx = 2K du '

a
U2 - ( 3+24 New Limits : For ✗ = 5

,
U=sÑ=Ñ= 2 new limits

✗ = 10
,
U =@ = 59=3} I

= J
'

6 du as

requireU(3+2u)

'red
,
with p=2 and 9=3 ,

,

= =

-
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a. a.am
b) From part a :|

"

3 doc =)
}

6 du

5 (x - 1) (3+25×-1) a U(3+24

Partial Fractions : 6 = A
+
B

U(3+2u) U 3+2u
w-

⇒ 6= A- (3+2a) + Bu
let U=o = > 6 = 3A =) A and let U --1=7 6=10+13

3
3

3 = ? B I

=) 6 2 ↳
'

du =[21nlU ) - 21h13 -12m)]z2/ U(3+2u) =/ U -

3+2u
-

au
du = - 4- 1h13-12m)

2 2 =(2ln(3) - 21h19 )] - [21h12) -21nA] 2

= - 21h13-1ha)
In@b) = bln /a) = - 21h13) - 2ln(2) + 21h17)
21h19)=2ln(34=4 /n(3) = 21h (7/3) - 21h12)
loglatb) -- kglab) = 214¥,/ = 2in

"

= In = In /%-) Inca )

log /a- b) = log #
where a=%-
=
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