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Question 1 — Worked Solution

(L+x)2=1+(-2)x+ (_22)(|_3)x2 + (‘2)(;,3)(‘4))(3 + o

0=1-2x+3x2—4x3+ -
Valid for |x| <1
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Question 2 — Worked Solution
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Replace x with 2x in the standard expansion of (1+x)1/3

(14250 =14 L2x 1272 oy 4 3733
ox | (=3) X 0 ,
=1+ 4 A7+ -8 +

2x _ 4x? |, 40x3
0=142X _
1+ 3 9 + 31 +

valid for [2x| <1 O |x| < 1/2
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Question 3 — Worked Solution

Replace x with -3x in (1+x)™Y/?

Binomial Expansion
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1 1 (—3)(=3)
(1-3x)F=1+(-5)(=30+— 2

S (=3x)2 + -

3
—1+3X 44,
=1+ +5

2
0=1+3X42IX° 4
2 8
Valid for [3x| <1 O x| <1/3
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Question 4 — Worked Solution
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Factor out 9 first

(9+xﬁ=9%1+gﬁ=3CL+%ﬁ

1/2

Expand using (1+u)™“ with u = x/9:

b b

e X _Xx* L
=3+t 416t

Valid for [x/9] <1 O |x| <9

® Kk Kk kK

Join students already acing their iAL exams.
Book your FREE lesson at www.eclassroom.org.uk



International A-Level Pure 4 Binomial Expansion

eClassroom

Question 5 — Worked Solution

Replace x with 3x in (1+x) 2

(14+3x)2=14+(-2)(3x) +3(3x)2 + ---

0=1-6x+27x%+-
Valid for |3x| <1 O [x]|<1/3
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Question 6 — Worked Solution
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Factor out 2 first

(2 +3x)7 = 2—%(1 +3—X)—% =g(1 +3—X)—%

2 2

Expand with u = 3x/2:

3 _ 5 .21x°
4 8 4 16 8

+]

NS NS

. 3x , 27x? _135x3 |,
-7 +5 13 ]

D=\/2§_3\E/;5X+2é\£/lfxz_135\/§x3+__

256
valid for [3x/2| <1 O |x| < 2/3
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Question 7 — Worked Solution

Binomial Expansion
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Factor out 4 first: 42 = 1/8

Use (1+u)>/2 = 1 - (3/2)u + (15/8)u” - (35/16)u° + ... with u = —x/4:

_1 3x , 15x% | 35x3 ]
‘§[1+?+ 128 11024 T

8 64 1024 8192
Valid for [x/4| <1 O |x|<4

n=143x,15x%  35x3
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Question 8 — Worked Solution
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Factor out 8 first: 81/3 =2

(8+6x) =85 (1+3X)i=2(1+3X):

Use (1+u)3 = 1 + u/3 - u?/9 + 5u°/81 + ... with u = 3x/4:
2 5X3
=2 [1 + XX + - ]
4 16 192

X _x% ,5x3,
=2ty -gtoe

Valid for [3x/4| <1 O |x|<4/3
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Question 9 — Worked Solution

(a) Five terms of (9+x)1/2

From Q4 with two additional terms:

1o x _ X? x> _ 5x*
H@+x):=3+7-576* 3888 “ 279936 *

(b) Approximate V10

V10 = (9+1)1/2, souse x = 1:

= a1 1 1 5
10~ 3+& 576 * 3888 ~ 279936

~3+0.16667 —0.00463 + 0.000257 — 0.0000179

Uv10 = 3.16228 (5 d.p.)
(c) Validity

x| =1 <9, so x =1 lies within the range of validity. [
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Question 10 — Worked Solution
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(a) Partial fractions

B
x+2+x

2x+7 A
1-x)2+x) 1-
2x+7=A(2+ x)+B(1 —x)
x=1 9=3A 0 A=3
x=-2: 3=3B 0 B=1

3 1
1—x+2+x

] =

(b) Series expansion

/ 11x 25X2
0

Valid for |x| < 1 (most restrictive)
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Question 11 — Worked Solution

(a) Partial fractions

x*+x+6 __ A . B . C
(1-2x)(1+x)2 1-2x 1+x (1+x)?

X2+ x+6=A(1+x)?>+B(1—-2x)(1+x)+C(1-2x)
x=1/2: 1/4+1/2+6 = A(9/4) O 27/4=9A/4 O A=3

x=-1: 1-1+6=C(3) 0 C=2

Comparexzsle—ZB 0O B=1

_ 3 1 2
D_1—2x+1+x+

(1 + x)2

(b) Series expansion

25 = 31X A+ B+ ) =34+ 6x + 127 + 24 + -
A =1 x+x2-x3 4

1+x

2 _(1-2x+3x2—4x3+ ) =2 —Ax +6x2 — 8x3 + -
(1+x)2

Add:

=B3+4+1+2)+6-1-4)x+(12+1+6)x2+(24-1—-8)x>+ -

0=6+x+19x%2+15x3 + -

Valid for x| < 1/2 (most restrictive)
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