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4 The first three terms in the binomial
expansion of (1+px)" are 1+12x+24x>,
where p and n are constants.

Using the series approximation and x =0.01,

1403
show that f = 8—
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81 _+33; in ascending powers of x, up to and

. . 5 3
8 a Use the binomial expansion to expand

including the term in X%, giving each term as a simplified fraction. (8 marks)
b State the range of values of x for which the expansion is valid. (1 mark)

¢ By substituting x = 0.1 into your expansion, find an approximation for /7, giving your
answer to 5 decimal places. (3 marks)

o

o) (“-")% - 3’14 (:l\)(d/é))t

< A+ 431 _4kz
=l LN 3 "'Il)
(9-3<) * = ¥ (4= 35
¥
[ q
.4 1)/ L) (- L
- L(4+(3)('%l) * (’\3)_{, .‘T} (-331))
- 4 2
1({+y>(+3\.19
= 1
=4 lls)‘* eq)L
|
ot )Lt 4o
1
= L*l)"“é?(""* %)\““7%\ "TV"L“----
1,4.41'1-{ Yty
T T
‘%) 31+.x ):o / e “'\J
8 —3x
3/ 1 <o, | ‘_?ﬁ: s L
E-3x09 * VT‘
! /
—_— —J_ll ,) —__IL A'NI
V3 T wR T ey



S&% s —ae)
Arificedtic : U &e G\’f]i

Sus g (tae (w1 )

w-
Ce oM Un o A ¢

Sma e {=yY o S A |

1-r -1

<4 [A >t
"O'\r'-v},(m.l,

7

4
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4  Evaluate the order of these periodic sequences.
a u,=tan(nx60°)
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6 A code breaking competition consists of
10 rounds, each more difficult than the
previous one. A round starts when the code
is issued and contestants must break the
code within two hours before being allowed
to progress to the next round. It takes one of
the contestants, Sam, m, minutes to break
the code in round n where m,,,, = a(mn —1)
and a is a positive constant. Sam takes
4 minutes to break the code in round 2 and
10 minutes to break the code in round 4

a Showthat3a’-a-10=0
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b Work out the time, in minutes, that it
takes Sam to break the code in round 1
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¢ How many rounds of this competition
does Sam successfully take part in?
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7 In preparation to run a race, Paula
undertakes weekly training sessions. In the S
nth session she runs e, miles due East from .,
her house, turns due South and runs s, miles
and then runs directly back to her house, so
that the path she takes in each session is a
right-angled triangle. ",

In the first session she runs 1.5 miles due
East and 2 miles due South.

a Calculate the total distance she runs in J
session 1

- 2
For n>1,itis given thate, :gen+2 and v =3
1
thats,,, =—s,+k where k is a constant. In
2
session 2, Paula runs 12 miles in total. ¢

b Show that y10+2k+k? =8—k and hence
evaluate the value of k
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5 Work out the number of terms in each of
these arithmetic series.

a 4+..+151whenS =3875
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7 Quickline trains has invested in new =152 Lz~ 1L
timetabling software. The number of
complaints received from their passengers
each month in the following year was
modelled using an arithmetic sequence.
In the first month, }EZ complaints were ~ o)L
received. This decreased to 140 complaints
in the second month.

Y (IHSHCH-I)-'\)

a Use this model to show that a total of
1032 complaints were received during

the year.
The train company claimed that there was
iy :i(’lrlglle(c-\\—u)
roughly a 60% reduction in the number of 1
complaints received between the first six LTS\
months and the last six months of that year.
1
b Use this model to determine whether 2 = ledl- 7
this claim is accurate. e
doo
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