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STEP 2005, Paper 2, Q6 - Solution (3 pages; 11/5/18)
(i) Binomial expansions give:
1-x)"t=14+x+x*+-

[(1 — x)~!is the sum to infinity of the GP with 1st term 1 and
common ratio x|

General term: x”

(1_x) -2 _ — 1+( 2)(_ )+( 2)( 3)( X)Z +(_2)(;|3)(_4) (—X)3 +

General term: (r + 1)x"

(1—x)7% = 14 (=3)(—x) + EL= (—x)? + ELHED ()3

( 3)(=4)(=5)(-6)
JCICD ()t +

General term: wx’”

Letting x = % (sothat |x| < 1),

Y= N2 =Y rxT = x Ypn rx" T = x g o(R + DxR
whereR =r—1
=x(1—x)?

=-(1-)%=-(4) =2

Yoean? 2 =3 n(n— 127"+ X5 n2™"

= {32 ,(r+2)(r+ Dx"?}+ 2
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with x = % &r+2=n (since)y,pon(n—1)2"=)>,nn-—
1)27™)

= X2y, (r+2)(r+ Dx"}+ 2
() @(1-3) +2

=-(8)+2=6

1
(ii) The Binomial expansion of (1 —x) 2

1+ (_ %)( x) + &( x)% + (“)(“)("‘)( )3 +

x| <1

. (OBG)..2r-1) . (2r)! -
The general term is " X = D@6 .enan®
2nr)! r _ (@n) r
T r2T2Ty T (D222
so that, replacing r withn, (1 — X) 2= 07 (;;lz)zn x" for |x| <

1, as required.

x =1/3 thengives (1—-1/3) 2 —Zn 0((2n) 3"

0 (2n)! 13
or Zn=0 (n!)222n3n - \/;

To obtain the nin ;4 (nn(zn)!

nzzzngn We can first of all differentiate

-1 . (2n)! .
1-x)"z2=Y2, AhZ2en x™ to give

n2n)! 1

(_ _)(1 - x)_E( 1) - Zn 1 (n|)222nx
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n(2n)!
)2 2211311—1

Then setting x = 1/3 gives (1/2)(1 — %)_3/2 = din=1 (!
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