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\ a Expand (1 - 2x)*, |x] < 4, in ascending powers of x up to and including the term in x°.
b By substituting a suitable value of x in your expansion, find an estimate for +/0.98
¢ Show that +/0.98 = %ﬁ and hence find the value of v/2 correct to 8 significant figures.

2 a Expand (1 +2x)™,|x| < L, in ascending powers of x up to and including the term in x*,

l1-x ; :
i ,|x] < %, in ascending powers of x up to and

b Hence find the series expansion of

including the term in x°.

1 . .
3 a Expand (9 - 6x)*, |x| < 3, in ascending powers of x up to and including the term in x*

simplifying the coefficient in each term.

b Use your expansion with a suitable value of x to fin N/
e ; d the value of /8.7 correct to

2+x

Va-2x’

Y Find the coefficient of x” in the series expansion of

|x]<2.

$ The first three terms in the expansion of (1 + ax)’, in ascending powers of x, for |ax| < 1, are z
1—6x+24x%.
a Find the values of the constants a and b.
b Find the coefficient of x” in the expansion.

L a Expand(2-x)7|x|<2,in ascending powers of x up to and including the term in x°.

@-x*"

b Hence, find the coefficient of ¥’ in the series expansion of

4
2 wdaped
Jl+§x s :
a Show that ()= V15.
b Expand f{x) in ascending powers of x up to and including the term in x*.

4 ftx) =

¢ Use your expansion to obtain an approximation for V15 , giving your answer as an
exact, simplified fraction.

d Show that 3% is a more accurate approximation for Jis.

a Find the binomial expansion of (4 + x){‘ in ascending powers of x up to and including
the term in x* and state the set of values of x for which the expansion is valid.

b By substituting x= 4 inyour expansion, find an estimate for +/5 , giving your
answer to 9 significant figures.

¢ Obtain the value of J/5 from your calculator and hence comment on the accuracy of
the estimate found in part b.



I e =1+ )2+ YDy s DD o,
=l-x-iFl-1x+..
b 0.98 =(1 - 2x)' when.x=001

< 098 ~1-(0.01) - L(0.017 - L(0.01)

=1-0.01-0.000 05 - 0.000 000 5
=0.9899495

c 0% - X - -5

o N2 =12 x0.989949 5 = 1.414213 6 (8sf)

2 8 =1+ + SUD o2+ s ) (2;53 +
=1-2x+422-87 + ..
b =(1-x)1+20)"'=(1 =xN(1-2x+4r" 8¢+ )
S1-2+4° -8 —x+ 28— 4 4
=1=-3x+6°-12¢ + ..

———

- .slx)f
=3[1 +(-})(—-§-x)+ Q;fl(_g_x)l_f nggt_—ﬁ(_%x)s_’_ -
=3-x-lr- Ly

b let x=0.05
87 ~3-005- $(0.05) - L (0.05)°

=2.949576 (7sf)

¥ s =9*(l.—-§-x)*=3(1

“’ . 7%=(2+x)(4—2x)—*=(2+x)x 4‘}(1_%*)—}

=@+0)x 41+ (=) ~40)+ DD 124

SR+ +ix+E2+.)
~ coeffof’=(2x ) +(1x1)= 1L

—_—

S ab=-6 (6))
and 1ab(b-1)=24 (2)
(1) = a=-§

sub. 2) = Ib—s(b— 1)=24

185 - 18 =24p
=-3
a=2
b = 2D 2)'=_go



=270 - 4ay?= 401 - Ly
=+ 1+ ED (L DD 1y
={+ix+ i+ L0+

3=z SO
Gt C-0C-x7=0G-x)(1+dx+ 212+ X+ )

- coefficient of ' = (3x 1)+ (-1 x )= X

ff)=m =t =4 4B f5

s

=4(1+gx)‘*=4[1+(-g)(§x)+‘—‘z‘¥zl(§x)’+...1

=4-4x+32+ .

VIS =f) 4= dxh + Ix(h )+ .
=4-4 + =34

VI5 =387298. .

3481 =387333.

3% =387301...

. IS < 38 <343, s0 3% is a more accurate approximation

=4+ 40t =20+ Lot =201+ (d)(dn) + DD (174 ]
=2+4x=4+ ., Pdxj<t . valid for | x| <4
1
when x= 4, (4+ x)? =2+ L(£)- L (&)
=2.012460938
rpt=-B-FZ =55
= V5 =10 x2.012460 938 = 2.236 06771 (9sf)

"5 =2.236067977...
. estimate is accurate to 7 significant figures



