2006, Question 7:

Core 2 Sequences Questions
(From AEA Papers)

For answers, see the AEA website
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The circle ) bas centre  md radins B. The tangents 4P and BF to C) meet at the pomt P and
angle APE=1g, {0 < .z~':§.A5eqneu:eofdrdes €y, Ca. .. . Gy .. . 15 drawm 50 that each new
cicle C, , o tonches each of C,, AP and BPforn=1. 1, 3, .. as shown i Figore 2. The cenire of
each circle lies on the lme OF.
(&) Show that the mdil of the circles form a peometnc sequence with commen @t

l-sina

l+5na

(=
(5 Find, in terms of B and = the total area enclosed by all the circles, simplifyimg your answer.
]

The area inside the quadrilateral PA4OF, not enclosed by part of O, ar any of the other circles, is 5.

it} Show that
S=R w+tﬂa—%tﬂ'§!{n—%5ﬂw!.
' O]
(d) Show that, as & varies,
ds a3 = )
— =Rt a| Soesa-1].
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2007, Question 5:
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Figure 1
Fimme 1 shows part of a sequence 51 52, 53 ... of model snowflakes. The fist term 51 comssts
of a smole square of side o, To obtam 5, the nuddle thrd of each edge &5 repliced with a new

square, of sie %, as shown m Fiome 1. Subsequent terms are obtamed by replacme the nmddle

thrd of each external edge of a new square formed m the previows snowdlake, by a square % of
the ske, as strated by 53 m Fiowre 1.

i | .
(@) Deduce that to form 54, 36 new squares of side 57 mst be added to 53,

1)
(b) Show that the permeters of 57 and 55 are % and % Tespectively.

2}
(c) Find the permeter of 5.

4}
(d) Describe what happens to the permeter of 5, as n Dcreases.

(1)
(&) Fmd the areas of 51, 52 and 53.

(2}
(i Fmd the smallest valee of the constant 5 such that the area of 5, = 5. for all values of n. ©

2008, Question 1:

1. The first and second terms of an arithmetic series are 200 and 197.5 respectively.
The sum to » terms of the series is S .
Find the largest positive value of S .

(Total S marks)




2010, Question 2:

2. The sum of the first p terms of an arithmetic series is ¢ and the sum of the first ¢ terms of the same

arithmetic series is p, where p and g are positive integers and p #gq.
Giving simplified answers in terms of p and ¢, find

(a) the common difference of the terms in this series,

()
(b) the first term of the series,
3)
(c) the sum of the first (p+¢) terms of the series.
3)
2013, Question 4:
4. Asequence of positive integers a,.a,.a,.... has rth term given by
a=2"-1
(a) Write down the first 6 terms of this sequence.
1
(b) Verify that a,,, =2a, +1
1
(¢) Find zar
p 3)
(d) Show that L < l>< i
. 2 a, (1)
11 1 1 1 111
(e) Hence show that |+ —+—4+—+ —+.. . <l+—+| —+=+2+..
37 15 31 3 \7 7 17 Q)

(fH)y St tl 13l<i'l <34
Show tha o 2 o

)




