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Number Scheme Marks

Aliter
1. f(x) = (2-5x)2
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Attempts using Maclaurin expansions need to be referred to your team leader.




. (a) Use the binomial theorem to expand

8=3x)} <t

in ascending powers of x, up to and including the term in x°, giving each term as a |

simplified fraction.

Give your answer to 7 decimal places.
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(b) Use your expansion, with a suitable value of x, to obtain an approximation to /(7.7).
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Given that f(x) can be expressed in the form

A B C |
- =+ : | |
(Bx+2) (Bx+2)* (1-x) | i

f(x)=

(a) find the values of B and C and show that 4 = 0.
“4)

(b) Hence, or otherwise, find the series expansion of f(x), in ascending powers of x, up
to and including the term in x2. Simplify each term.

© | |

(c) Find the percentage error made in using the series expansion in part (b) to estimate
the value of £(0.2). Give your answer to 2 significant figures.
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1. (a) Find the binomial expansion of
1
V1-89), Ix|=< =

in ascending powers of x up to and including the term in x°, simplifying each term.

©)

(b) Show that, when x = %, the exact value of V(1 — 8x) is %

@)

(¢) Substitute xZﬁ into the binomial expansion in part(a) and hence obtain an

approximation to V23. Give your answer to 5 decimal places.
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3. (a) Expand

<2
5

2-5x)*°

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

)

Given that the binomial expansion of

2+ kx 2 .
, Ml< =, is
(2- Sx) 5
L)
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(b) find the value of the constant £,
(2)

(c) find the value of the constant 4.
2)
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1 Tf_ L A a2 3
=) 1+.2_( _x]+2[_2(_9_x] +_2._(_2).(_L)(_9_x] g MI1
1\ 4 1.2 4 1.2.3 4
:2[1-—23:—-{“—}:2—&353 + ]
8 128 1024
9 81 729
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Question g
Number Scheme Marks
Considers this identity | complete
and either substitutes
=1
2. (a) 3x-1=A(1-2x)+B x =% , equates | M1
coefficients or solves
simultaneous
equations
Let x=%; 2-1=B = B=3}
Equate xterms; 3=-2A = A=-% A=-3;B=1 | A1;A1
(No working seen, but A and B correctly stated = award all
three marks. If one of A or B correctly stated give two out of [3]
the three marks available for this part.)
Moving powers to top
(b) f(x)=-2(1-2x)" + $(1-2x)7 on any one of the two | M1
expressions
Either 1£2x or 1£4x
-1)(-2 -1(-2)(-3
= _%{1 +(—1)(—2x);+~—( )2(| )(—2)()2 + N-2)-3) 31)( )(—2x)3 +} from either first or dM1:
5 - second expansions '
respectively
Ignoring - and 1,
+%{1 +(=2)(-2x);+ ~—(*2)(_3)(—2x)2 - L (-2x)® + } any one correct A1
! 3! i
- {.-o...} €Xpansion.
Both { .......... } correct. | A1
=-3{1+2x+ 4 + 8 + .} + H{1+4x+12¢ + 326 + .}
== x1+0x% +4x* —1=x; (M3 +4x® | A1; A1
[6]
9 marks

Beware: In part (a) take care to spot that A =—-2 and B = 1 are the right way around.

2

Beware: In ePEN, make sure you aware the marks correctly in part (a). The first A1 is for A= -2 and the

second Alisfor B = ;.

Beware: If a candidate uses a method of long division please escalate this to you team leader.
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Sumbgn Scheme Marks
Aliter
2.(b) | f(x)=(3x-1)(1-2x)2 Moving power to top | M1
Way 2
1+(=2)(-2x) ; + %(*gxf i3 1+4x; dM1:
=(3x—1)x 2! Ignoring (3x —1), correct
L'i)(;::’ﬂ(—zxf' + (oscinisy ) expansion | A1
=(3x—1)(1+4x+12x* +32x° +...)
=3X+12%% +36%° =1~ 4x — 12x* - 327 +... Correct expansion | A1
=—1-x;+0x? + 4x° -1-x; (0x%)+4x® | A1; A1
[6]
Aliter
2. (b) | Maclaurin expansion
Way 3
fO) = —2(1-2%)" + 1(1—2x)2 Bringing both
Gls=at=a gt powers to top it
Differentiates to give
f'(x)= - 3(1-2x)? + 2(1-2x)™ a(1-2x)™ £ b(1-2x)7; 2111;
—3(1=2%)2 + 2(1-2%)° es
f(x)= -12(1-2x)2 +12(1-2x)™
f"(x)= —72(1-2x)™ + 86(1-2x)"° Correct f"(x) and f"(x) | A1
- f(0)=-1,f(0)=-1,(0)=0 and f"(0) = 24
gives f(x) = —1- x;+ 0x? + 4x® + ... ~1-x; (02)+4x® | A1; A1
[6]
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Sﬂfnst:gn Scheme Marks
Aliter
Moving powers to top
2.(b) | f(x)=-3(2-4x)" + 1(1-2x)7 on any one of the two | M1
expressions
Way 4
(2)—1 +(_1)(2)-2(_4x); + (_1)(—2) (2)13(—4)()2 Either -%-i x or 1+4x
= 2! from either first or | 4p11-
L ENE2)(=3) (2 (<4x) + .. second expansions
3! respectively
Ignoring -3 and 1,
i {1 r(2)2xy s CEB) oy CRUINA) 5, } any one correct |
2! 3! P } expansion.
Both {.......... } correct. | A1
= —3{%+x+2x2 +4C + .} + %{1+4x+12x2 +32x +..}
=—1-x:+0x? +4x° “1-x: (0*)+4x> | A1: A1
[6]
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f(x)=(3+2x)", |x[<3.
Find the binomial expansion of f(x), in ascending powers of x, as far as the term in x°.

Give each coefficient as a simplified fraction.
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5. (a) Expand ﬁ . where |x| < 4, in ascending powers of x up to and including the |
term in x°. Simplify each term.
(5)
x+8
(b) Hence, or otherwise, find the first 3 terms in the expansion of as a series
in ascending powers of x. V4=3n)
4)
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Find the binomial expansion of f(x) in asuendmg powers of x, up to and including the term

f(x)=~ ij<4

w(4

in x*. Give each coefficient as a simplified fraction.
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2x3'+5x—10= i B (&
(x-1(x+2) x=1 x+2

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

2x2 +5x-10

(x-1)(x+2)

Give each coefficient as a simplified fraction.

. s . 2
(b) Hence, or otherwise, expand in ascending powers of x, as far as the term in x°.
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1
\f {9 + 4x2) ’

3
2. f(x)=
(x) |x| < >

Find the first three non-zero terms of the binomial expansion of f(x) in ascending powers
of x. Give each coefficient as a simplified fraction.
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(a) Find the binomial expansion of f(x) in ascending powers of x, up to and including
the term in x°. Give each coefficient in its simplest form.
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3. f(x) = .
(6)

Use your answer to part (a) to find the binomial expansion in ascending powers of x,
up to and including the term in x°, of
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1. Given
2
fx)=@2+3x)7, p< 3
find the binomial expansion of f(x), in ascending powers of x, up to and including the term
in x>,
Give each coefficient as a simplified fraction.
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2. (a) Use the binomial expansion to show that
(Hx) zl+x+lx2, |x| <1
1-x 2 ()
(b) Substitute x = Zi into
(1 + x) 1
Sl o
\} 1-x 2
to obtain an approximation to V3
Give your answer in the form 9 where a and b are integers. .
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