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a

(x+y)

@ Pearson

The (n + 1)th row of Pascal's triangle gives the coefficients in the expansion of (a + b)".

3 + 1 = 4th row

GBx—7)"
15 +1 = 16th row

[2x+l)
2

n+1=(n+ 1)th row

(y_zx)n+4
n+4+1=(n+5)throw

(x + »)* has coefficients and terms

1 4 6 4 1
4

oy A2 o
(x +y)*=1x* + 4%y + 6xH2 + 4n)® + 1y
=x*+ 4x3y + 6x2y2 + 4xy3 + y4

(p + q)° has coefficients and terms
1 5 10 10 5 1
P re ¢ e opdt ¢
(p+q)’=1p’ + 5p'q + 10p°q> + 10p°¢° + 5pq”* + 14°
=p°+5p'q + 10p°¢* + 10p°¢° + 5pg* + ¢°

(a — b)’ has coefficients and terms
1 3 3 1
a® a*(-b) a(-b)* (-b)’

(a —b)’=1a> — 3a’b + 3ab* — 1b°
=a’—3a’b + 3ab> - b’

(x + 4)3 has coefficients and terms
1 3 3 1
¥ x4 x4 4

(x+ 4)3 =1x+ 3x2(4) + 3)6(4)2 + 43
=x> + 12x% + 48x + 64

(2x — 3)* has coefficients and terms
1 4 6 4 1
20" (20°=3) (20)*(3)* (20)(-3)° (3)*

(2x — 3)* = 1(2x)* + 4(2x)*(-3) + 6(2x)*(=3)* + 4(2x)(—3)> + 1(-3)*

=16x* — 96x° +216x> — 216x + 81
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f

(a + 2)° has coefficients and terms
1 5 10 10 5 1
a a2 a2 P2 a2t D

(a+2)° =1a° + 5a*2) + 10a°(2)* + 10a*(2)> + 5a(2)* + 32
=a’ + 10a* + 404’ + 80a® + 80a + 32

(3x — 4)* has coefficients and terms
1 4 6 4 1
Gx)' 30’ (—4) B4’ (Bx)(—4) (4

(3x — 4)* = 1(3x)* + 4(3x)3(—4) + 6(3x)*(—4)* + 4(3x)(—4)’ + 1(—4)*
= 81x* — 4323 + 864x2 — 768x + 256

(2x — 3y)* has coefficients and terms
1 4 6 4 1

20" 20°(3y) @203y @03y’ (3

(2x = 3p)* = 1(20)* + 4(2x)°(=3y) + 6(2x)*(=3y)* + 4(2x)( —3y)’ + 1(-3y)"
= 16x* — 96x°y + 216x%* — 216x)° + 81y*

(4 + x)* has coefficients 1 4 6 4 1

The bold number is the coefficient of the term 4x>.
Term is 4 x 4x° = 16x°.

Coefficient =16

(1 —x)° has coefficients 1 51010 5 1

The bold number is the coefficient of the term 1%(—x)’.
Term is 10 x 12(—x)* = —10x°.

Coefficient =—10

(3 + 2x)* has coefficients 1 33 1

The bold number is the coefficient of the term (2x)’.
Termis 1 x (2x)* = 8x°.

Coefficient = 8

(4 + 2x)° has coefficients 1 51010 5 1

The bold number is the coefficient of the term 4*(2x)°.
Term is 10 x 4%(2x)* = 1280x°.

Coefficient = 1280

(2 + x)° has coefficients 1 6 1520 156 1

The bold number is the coefficient of the term 23x>.
Term is 20 x 23x* = 160x°.

Coefficient = 160

4
(4 - %xj has coefficients 14 6 4 1

3
The bold number is the coefficient of the term 4(—%xj

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free.



INTERNATIONAL A LEVEL

Pure Mathematics 2 Solution Bank @) Pearson

3
3 f Termis 4x4(—%xj =-2x
Coefficient = —2

g (x+2)° has coefficients 1 510 10 5 1
The bold number is the coefficient of the term x*22.
Term is 10 x x32% = 40x°.
Coefficient = 40

h (3 —2x)* has coefficients 1 4 6 4 1
The bold number is the coefficient of the term 3(—2x)>.
Term is 4 x 3(—2x)> = —96x°.
Coefficient = —96

4 (1 + 2x)* has coefficients and terms
1 3 3 1
1 12(2x) 1(2x)* (2x)°

Hence (1 +2x)* =1+ 6x + 12x* + 8x°

(1+3x)(1 + 2x)°

=(1+3x)(1 + 6x+ 12x% + 8x%)

=1(1 + 6x+ 12x% + 8x%) + 3x(1 + 6x + 12x% + 8x°)
=1+ 6x+ 12x% + 8x> + 3x + 18x% + 36x° + 24x*
=1+ 9x + 30x% + 44x°> + 24x*

5 (2 +y)? has coefficients and terms
1 3 3 1
23 22y 2y2 y3
Hence 2+y) =8+ 12y +6* +)°
Substitute y = x — x?
(2 +x—x%)° =8+ 12(x —x?) + 6(x — x?)* + (x — x?)°
=8+ 12x(1 —x) + 6x*(1 —x*)* + ¥*(1 — x)°

Now

(1=x)° = (1 —x)(1 —x)’
(1-xP=>0-x)(1-2x+x%
(1-xP=1-2x+x*—x+2x*—x°
(1-xP=1-3x+3x*-x°

Or, using Pascal’s triangle
(1=x)* = 1(1)* + 3(1)*(=x) + 3(1)( —x)* + 1(=x)’
(1-xP=1-3x+3x*-x°

So2+x—x)=8+12x(1 —x) + 6x*(1 — 2x + x?) + x*(1 — 3x + 3x* —x°)

=8+ 12x — 12x2 + 6x2 — 122 + 6x* + x> — 3x* + 3x° — x°
=8+ 12x — 6x% — 113 + 3x* + 3x° — x°
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(2 + ax)? has coefficients 1 3 3 1

The bold number is the coefficient of the term 2(ax)?
Term in x? is 3 x 2(ax)? = 6a*x*

Coefficient of x? is 6>

So 6a° = 54
a*=9
a =13

(3 + bx)* has coefficients and terms
1 3 3 1
33 3%bx) 3(bx)* (bx)}

(3+bx)3= 1 x33+3x%x3%x+3x 3(bx)2+l X (bx)3
=27+ 27bx + 9b*x* + b3x°

So (2 —x)(3 + bx)’ = (2 — x)(27 + 27bx + 9b°x* + b’x>)

Term in x?is 2 x 952> — x x 27bx = 18b*x? — 27bx>
Coefficient of x is 18b> — 27b

So 18b*—27b=45
2b*—-3b=5
26> —=3b-5=0
2b—=5)b+1)=0
b=3,-1

The coefficients are 1, 3, 3, 1

The term in x? is 3(p)(—2x)* = 12px?
So the coefficient of the term x? is 12p

5
500 1+£j
100
The coefficients are 1, 5, 10, 10, 5, 1

XY ; J X J XY
500(1+mj = 500[1(1) +5(1) (ﬁj“o(l) (ﬁ) +J

2
= 500 1+£+ X +...
20 1000

2

~ 500 + 25X + XT
A=500,B=25C=1

Challenge

Koy

( 2x)

Coefficientsare 1 33 1

B 3x°

3
4x* 4

Third term is 3(x2)1(—L)2
2x
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