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Algebra — Series Expansion P3

Q1
() Simplify (V(1 +x) + /(1 —x))(v/(1 +x) — /(1 — x)), showing your working, and deduce that
1 V(1 +x) V(1 -x) 2]
Jl+m) +v(i-x) 2 '

(ii) Using this result, or otherwise, obtain the expansion of
1
V(1 +x) + V(1 -x)

in ascending powers of x, up to and including the term in x°. [4]
Q2
Expand (2 + 3x)7% in ascending powers of x, up to and including the term in x*, simplifying the
coefficients. [4]
Q3
Expand (1 +x) /(1 — 2x) in ascending powers of x, up to and including the term in x?, simplifying the
coefficients. [4]
Q4

When (1 + 2x)(1 + ax)3, where a is a constant, is expanded in ascending powers of x, the coefficient
of the term in x is zero.

(i) Find the value of a. [3]

(ii) When « has this value, find the term in x° in the expansion of (I +2x)(1 + c.f.).')?. simplifying the

coefficient. [4]
Q5
Expand (1 + 2x)™> in ascending powers of x, up to and including the term in x?, simplifying the
coelficients. [3]
Q6
Expand /(1 — 6x) in ascending powers of x up to and including the term in x°, simplifying the
coefficients. [4]
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Q7
16 . . . . . . o
Expand 2+x)? in ascending powers of x, up to and including the term in x~, simplifying the
+x
coefficients. [4]
Qs
(i) Expand W in ascending powers of x, up to and including the term in x°, simplifying the
“ Ay
coefficients. [3]
. - - . . o +2x
(ii) Hence find the coefficient of x~ in the expansion of ——. [2]
V(4 - 16x)
Q9
I-x\ . _ i . . . . e
Expand \/(H) in ascending powers of x, up to and including the term in x2, simplifying the
X
coellicients. 5]
Qlo
Expand m in ascending powers of x, up to and including the term in x*, simplifying the
4+ 3x
coellcients. [4]
Ql1

When (1 +ax)™2. where a is a positive constant. is expanded in ascending powers of x. the coefficients
of x and x* are equal.

(i) Find the exact value of a. [4]

(i) When a has this value, obtain the expansion up to and including the term in x%, simplifying the

coefficients. [3]
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Answers:
L]
Ql: Q2:
(1 Simplify productand obialn (1 4 1)1 - x) ¢ Obtain correct unsimplified version of the x or.x” tem in the expansion of (2+3x) ™
]
Compiete (e prood of the (LI Pesult with no erroes seen or (1+7.Y) Mi
» Q; l
{18) Vs carrect method 1o obbain the first two lerms of the expansion of y 1+ x ory]-1 S eyt e L2
i Y gyt
EITHER: Obtain any commet ansimplified expansion of the numerator of the RHS of the identity Obtain the next two terms — 3.5+ 6% Al+Al
) i e N o -2
1P 1o the terms inx [The M mark is not carned by versions with symbolic binomial cocfficients such as[ i ].]

v final answer with constant téem L
(btain final answer with constant lerm = [The M mark is earned if division of 1 by the expansion of(2+3x)2<wi1hacorrectunsimpliﬁcd

xorx*term, reaches a partial quotient of ¢ + bx,|
[ Accept exact decimal equivalents of fractions.)

[SR: Answer given as L (1-3x-+2.x?) can earn BIMIAL (if{ seen but then omitted. give MIA1))

g
Oain term <4 x* ad no tem In.x

[SR: Solutions involying k{1+ %x)'l s Where k=2.4 or . can carn Mland A1V for correctly

simplifying both the terms in x and x> ]

Q3: Q4:

State comrect unsimplifiedfirst o terms of the expansion of (1-2x) ,e.¢.1 +1-2)

(i) State comect first two temns of the expansion of (1+ax3, i.e. 1+ ;:av Bl

simplified erminx’ e g L(L-1)(-2x)"/2 o TR - 2
Soie comect il emin e 347 ~1){-21) /2 Form an expression for the coefficient of x in the expansion of (1+2x)1+ax)s
Obain sufficient tems of the product of (1 + ) and the expansion up to the ferm in ™ and equate it to zero Mi
Obtaina=-3 Al

of (1-2r)

Obtain final answer | »%x:

&
3

(ii) Obtain correct unsimplified terms in Yandx’ in the expansion of (1-3x)

l | i
[I'heBmaﬂsamuommaib)\enionsuithqmbdicbimmialmeﬂ'xiemsmchas:3:.] or (1+axfs ) BIV+BIY
l Carry out multiplication by | +2x obtaining two terms inx” Mi
e r — i e = M3 sauivale
[SR: An attempt torewrite 1+ x)y (1~ 2r) as y(1-3x") eams M1 Al and the subsequent Obtain final answer ", or equivalent Al
expansion l»%,r: MIAL] [Symbolic binomial coefficients, Lg[j  are not acceptable for the B marks in (i) or (ii)]
)
Q5: Q6:
Oblﬂlﬂl i Obtain I+I§kx, where k =+6 or+1
T . . .
Stae corct wsimpliiedx”erm. Binomial coeliients must b expanded. Obtain 1 - 2x
Obtain —4x~

Obtan... + 24

Obtain — 4 x> or equivalent

Q7: Q8:
Obtain correct unsimplified version of x or x” term in expansion of (i) Either Obtain correct (unsimplified) version of x or ¢ term from (1= 41)5
Q+x)or(1+ lx)'z Obtain 1+ 2x

2 Obtain + 6x”

Correct first term 4 from correct work
Obtain —4x

Obtain + 3’

(ii) Combine both x* terms from product of I + 2v and answer from part (i)

Obtain 5
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Qs:
State a correct unsimpliied term in.x or*of (1-1)” or (1)

! )
State correct unsimplified expansion of (1-x)* up to the ferm iny™

L )
State correct unsimplified expansion of (1+x) *upto the term in x°

(Obtain sufficient terms of the produet of the expansions of (1-x ]%and (l +.l')_‘:

|,
Obtain final answer 1-x+ ;.\"

Ql1:

(i) Obtain comect unsimplified terms in randy’
Equate coefficients and solve for a
1

Obain final answer a=¥Z ,or exact equivalent

(if) Use comect method and value of a to find the first two terms of the expansion (1 + )

Obiain 1 - V2%, or equivalent
i
Obtin temn 7+
[Symbolic coefficients, e.g. a, are not sufficient for the first B marks]
[The £t.is solely on the value of a
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Q10:
Obtain a coreet unsimplifed version of the x or 1 tem of the expansion of

(44307 or (1 +31)

. |
State correct first term 7

&

j 7
(btan the next two terms —i_ﬁ;—?ﬁr Al
JA
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