1. (a) Find the first 4 terms of the binomial expansion, in ascending powers of x, of

1

(8 -3x)73 ‘x‘ < g

giving each coefficient as a simplified fraction.

2
(b) Use the answer from part (a) with x = 3 to find a rational approximation to /6

5x+10

. Y a—ne+n

(a) Write f(x) in partial fraction form.

(b) (i) Hence find, in ascending powers of x up to and including the terms in x°, the
binomial series expansion of f(x). Give each coefficient as a simplified fraction.

(i1) Find the range of values of x for which this expansion is valid.

1. The binomial expansion of
G +kxy? x| <3
where £ is a non-zero constant, may be written in the form
A+Bx+Cx*+Dx’ + ...

where A4, B, C and D are constants.

(a) Find the value of 4

Given that C = 3B
(b) show that

I+ 6k=0

(¢) Hence (i) find the value of &

(ii) find the value of D

“)

@)

3

(3)

(1)

1)

(&)

3)
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1
4. (a) Use the binomial expansion, in ascending powers of x, of % to show that
(1-2x)

2+3x ~ 2 +5x + 6x° |x|<0.5

1/(1 - 2.7() (4)
(b) Substitute x = —— into
20

2+ 3x 2

—— =2+ 5x+ 6x
J(1=2x)

to obtain an approximation to /10

Give your answer as a fraction in its simplest form.

3
(Total for Question 4 is 7 marks)

8. (a) Find, in ascending powers of x, the first three non-zero terms of the binomial series
expansion of

1

V4 + x

giving each coefficient as a simplified fraction.

4)
Using the expansion from part (a),
1
b) state the first three non-zero terms of the binomial series expansion of
® P N
(1)
(c) Hence, or otherwise, show that
! x 1 ~ a + bx?
4+x 4 —x
where a and b are fully simplified fractions to be found.
(2
(d) Use
! X ! =a + bx*

with x =1 and the values of @ and b to find a fully simplified rational
approximation for /135

Show your working and make your method clear.

3)

VANVSIHLNI WM IONGG

VaWySHINGILMMIONOG



4. f(x) = V1 — 4x? | < %

(a) Find, in ascending powers of x, the first four non-zero terms of the binomial expansion
of f(x). Give each coefficient in simplest form.

“

1
(b) By substituting x = 7 into the binomial expansion of f(x), obtain an approximation
for \3

Give your answer to 4 decimal places.

(2)
1. (a) Find the first four terms, in ascending powers of x, of the binomial expansion of
_HE
(2- Sx)2
writing each term in simplest form.
(C))
(b) Find the range of values of x for which this expansion is valid.
(1)
3. Given that the binomial expansion, in ascending powers of x, of
L
6(4+Ax) 2
. 1 2
1S B——x+Cx"+...
4
(a) find the values of the constants 4, B and C.
3
(b) State the range of values of x for which this expansion is valid.
)

For the expansion,

(c) find the coefficient of the term in x°

2)
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1
4. (a) Use the binomial expansion, in ascending powers of x, of % to show that
(1-2x)

2+3x ~ 2 +5x + 6x° |x|<0.5

1/(1 - 2.7() (4)
(b) Substitute x = —— into
20

2+ 3x 2

—— =2+ 5x+ 6x
J(1=2x)

to obtain an approximation to /10

Give your answer as a fraction in its simplest form.

3
(Total for Question 4 is 7 marks)

8. (a) Find, in ascending powers of x, the first three non-zero terms of the binomial series
expansion of

1

V4 + x

giving each coefficient as a simplified fraction.

4)
Using the expansion from part (a),
1
b) state the first three non-zero terms of the binomial series expansion of
® P N
(1)
(c) Hence, or otherwise, show that
! x 1 ~ a + bx?
4+x 4 —x
where a and b are fully simplified fractions to be found.
(2
(d) Use
! X ! =a + bx*

with x =1 and the values of @ and b to find a fully simplified rational
approximation for /135

Show your working and make your method clear.
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1. (a) Find the first four terms, in ascending powers of x, of the binomial expansion of

_ B
(2- Sx)2

writing each term in simplest form.

(b) Find the range of values of x for which this expansion is valid.

1. Given that & is a constant and the binomial expansion of

1+ kx kx| < 1

in ascending powers of x up to the term in x* is
1
1+ i + Ax* + Bx}

(a) (i) find the value of &,

(ii) find the value of the constant 4 and the constant B.

(b) Use the expansion to find an approximate value to +1.15

Show your working and give your answer to 6 decimal places.

4: (a) Find, in ascending powers of x, the first 4 terms of the binomial expansion of
1

(4 +5x)?

giving each term in simplest form.

(b) State the range of values of x for which this expansion is valid.

Using the expansion from part (a),
1

(c) (1) state the first 4 terms of the binomial series expansion of (4 — SJnf)E
(i) show that, if x is sufficiently small,

1 1
(4+5x)2 +(4-5x)2 ~ a+ by’

where a and b are constants to be found.

(C))

(1)

6))

(0)

)

()

G)

Leave
blank
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. (a) Find the first 4 terms of the binomial expansion, in ascending powers of x, of

3
1 1 Y2 1
(L) el
4 2 2

giving each term in simplest form.

(3
Given that
n o 1
G262 -6
— == ——=x| =|-—=x
4 3 4 2 4 2
(b) write down the value of n.
(1)
(c) Hence, or otherwise, find the first 3 terms of the binomial expansion, in ascending
powers of x, of
1Yy ¥
Ea S 2% | | o
4 2 2
giving each term in simplest form.
3)
Given that the binomial expansion, in ascending powers of x, of
_L
6(4+Ax) 2
: 1 2
1S B——x+Cx"+...
4
(a) find the values of the constants 4, B and C.
)
(b) State the range of values of x for which this expansion is valid.
(1)
For the expansion,
(¢) find the coefficient of the term in x’
2
Find, in ascending powers of x up to and including the term in x’, the binomial
expansion of
(1-4x)" x| < 1
4
fully simplifying each term.
4)
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e 4 (a) Find the first 4 terms of the binomial expansion, in ascending powers of x, of

3
1 1.2 1
(L) el
4 2 .
giving each term in simplest form.

Given that

(b) write down the value of n.

(c) Hence, or otherwise, find the first 3 terms of the binomial expansion, in ascending

powers of x, of

giving each term in simplest form.

4: (a) Find, in ascending powers of x, the first 4 terms of the binomial expansion of

1
(4 +5x)2

giving each term in simplest form.

(b) State the range of values of x for which this expansion is valid.

Using the expansion from part (a),
1
(c) (i) state the first 4 terms of the binomial series expansion of (4 — 5x)?

(1) show that, if x is sufficiently small,

1 1

(4+5%)°% +(4-5x)% ~a+ by

where ¢ and b are constants to be found.

3

(1

3)

)

()

@)
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1. (a) Find the first 4 terms of the binomial expansion, in ascending powers of x, of

2 9
T k<3
9 2x 2

giving each coefficient as a simplified fraction.
)
By substituting x = 1 into the answer to part (a),

(b) find an approximation for J7, giving your answer to 4 decimal places.

()

1. (a) Find the first 4 terms, in ascending powers of x, of the binomial expansion of

1
(l - SJCJZ x| < -
4 20

giving each coefficient in its simplest form.

(5)
By substituting x = % into the answer for (a),
(b) find an approximation for NG

. . a .
Give your answer in the form 3 where a and b are integers to be found.

2)

2. (a) Find, in ascending powers of x, the first three non-zero terms of the binomial series
expansion of

1
U1+ 453 |x|<%

giving each coefficient as a simplified fraction.

“@

1
(b) Use the expansion from part (a) with x = 3 to find a rational approximation to 1

3
1. (a) Find the first 4 terms of the binomial expansion, in ascending powers of x, of
L 8
(8-3x)73 x| < =
3
giving each coefficient as a simplified fraction.
4)
- 2 . . . 3
(b) Use the answer from part (a) with x = 3 to find a rational approximation to 6
(2)

Leave
blank

Leave
blank

Lavave

blank
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1. (a) Find the first 4 terms of the binomial expansion, in ascending powers of x, of
-1 8
(8-3x)73 x| < =
3
giving each coefficient as a simplified fraction.

“)

2
(b) Use the answer from part (a) with x = 3 to find a rational approximation to /6
2)
2. (a) Use the binomial expansion to expand

1
(4 —Sx) : |x| < %

in ascending powers of x, up to and including the term in x* giving each coefficient as
a fully simplified fraction.

“@
f(x)= 2tk where k is a constant and |x| < 4
V4 - 5x 5
Given that the series expansion of f(x), in ascending powers of x, is
3 2 .
1+Ex+mx + . where m is a constant
(b) find the value of &,
@
(c) find the value of m.
(2)
1. Find, in ascending powers of x up to and including the term in x’, the binomial
expansion of
(1-4x)7 xl < 2
—_— x —
4
fully simplifying each term.
4)
Sx+10
1. )L e
(1=x)2 + 3x)
(a) Write f(x) in partial fraction form.
3)
(b) (i) Hence find, in ascending powers of x up to and including the terms in x°, the
binomial series expansion of f(x). Give each coefficient as a simplified fraction.
(3)
(i1) Find the range of values of x for which this expansion is valid.
1)

blank
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1. (a) Find the first 4 terms of the binomial expansion, in ascending powers of x, of
1

(8 -3x)73 ‘x‘ < g

giving each coefficient as a simplified fraction.

2
(b) Use the answer from part (a) with x = 3 to find a rational approximation to /6

1

g(x)= —m

(a) Find, in ascending powers of x, the first four non-zero terms of the binomial
expansion of g(x). Give each coefficient in simplest form.

(b) State the range of values of x for which this expansion is valid.

(c) Use the expansion from part (a) to find a fully simplified rational approximation

for /3

Show your working and make your method clear.

“)

@)

C)

1)

2)
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