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!"  (a)  8se the EinoPial e[Sansion, in ascendinJ SoZers of !, to shoZ that

( ) !!!� 2 "
�

2� = � + +! ! "!

    Zhere " is a rational constant to Ee found�
# $%&

  $ student attePSts to suEstitute x� �� into Eoth sides of this eTuation to find an
  aSSro[iPate value for  # !

  (E) 6tate, JivinJ a reason, if the e[Sansion is valid for this value of !!
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11. (a) Use binomial expansions to show that 1 4
1

1 5
2

5
8

2+
−

+ −x
x

x x»
(6)

 A student substitutes x = 1
2

 into both sides of the approximation shown in part (a) in an 

 attempt to find an approximation to 6

 (b) Give a reason why the student should not use x = 1
2 (1)

 (c) Substitute x = 1
11

 into 

1 4
1

1 5
2

5
8

2+
−

= + −x
x

x x

  to obtain an approximation to 6 .  Give your answer as a fraction in its simplest form. 
(3)
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Question 11 continued
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Question 11 continued
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Question 11 continued
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4. (a) Find the first three terms, in ascending powers of x, of the binomial expansion of

1

4 − x
  giving each coefficient in its simplest form.

(4)

 The expansion can be used to find an approximation to 2
 Possible values of x that could be substituted into this expansion are:

   Ɣ x = –14 because  1

4

1

18

2

6−
= =

x

   Ɣ x = 2 because  1

4

1

2

2

2−
= =

x

   Ɣ x = − 1
2

 because  1

4

1

9

2

2

3−
= =

x

 (b) Without evaluating your expansion,

  (i) state, giving a reason, which of the three values of x should not be used
(1)

  (ii) state, giving a reason, which of the three values of x would lead to the most 
accurate approximation to 2

(1)
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Question 4 continued
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(Total for Question 4 is 6 marks)
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•µ mom

b) i) E- ( I + - %-) 1%1<1 1-ate 4

:/ NIC 4 ①
1-141=14 14 > 4 which means N = -14 Should
not be used since 2=-14 is not valid for
1N I < 4
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a) Find the first four terms of binomial expansion of ( 1+8×5
"

General Formula : (1+9)
"

= I -1 MY + ncn -175
+ninny

>
+ . . . ( four terms)

1 ! 2 ! 3 !

(1+8×1
'"

= > Y=8x and n=É '

(1+8,1)
' "

= I + Éx8x +
'=/ E- 1)18×5 + ICE - 1) ( E-2)48×1

>

+ . . .

'

1 ! 2 ! 3 !

112

(1+8,1) = I + ↳ x - 8×2+32×3 + . . .

I

-

BIGG

b) • we should substitute D= 52 into (1+8,1)
'"

and this will give It
2

• we should then substitute ✗ = 52 into 1+4×-8>5+32×3 and we then

multiply the result by 2 to give E.
'

=
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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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