Sequences Questions

5 The nth term of a sequence is u,,.

The sequence is defined by

Upy) = Pl —4

where p and g are constants.

The first three terms of the sequence are given by

(a)
(b)
(¢)

up = 200 uy = 150 uy = 120
Show that p = 0.6 and find the value of 4. (5 marks)
Find the value of u,. (1 mark)

The limit of u, as n tends to infinity is L. Write down an equation for L and hence
find the value of L. (3 marks)

3 The first term of an arithmetic series i1s 1. The common difference of the series is 6.

(a)
(b)

Find the tenth term of the series. (2 marks)
The sum of the first # terms of the series is 7400.
(i) Show that 3n% — 2n — 7400 = 0. (3 marks)

(i1) Find the value of n. (2 marks)

(b)
(c)

The expression (1 — 2:(}4 can be written in the form
1 +p.r—|—q.r2 — 327 + 16x°

By using the binomial expansion, or otherwise, find the values of the integers p and g .

(3 marks)
Find the coefficient of x in the expansion of (2 +_1r}9, (2 marks)
Find the coefficient of x in the expansion of (1 — 21:}4(2 +.T}9. (3 marks)
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5 The second term of a geometric series is 48 and the fourth term is 3.

(a) Show that one possible value for the common ratio, r, of the series is —% and state the

other value. (4 marks)

(b) In the case when r = —l—, find:
(i) the first term; (1 mark)

(i1) the sum to infinity of the series. (2 marks)

7 (a) The first four terms of the binomial expansion of (1 + ZT]S in ascending powers of x
are 1 +ax + bx> + ex”. Find the values of the integers a, b and c. (4 marks)

(b) Hence find the coefficient of x* in the expansion of (] + ];r) (1 + ?J}g. (3 marks)

2 The nth term of a geometric sequence is u, ., where

u, =3 x 4"
(a) Find the value of u; and show that u; = 48. (2 marks)
(b) Write down the common ratio of the geometric sequence. (1 mark)

(¢) (i) Show that the sum of the first 12 terms of the geometric sequence is 4 — 4,
where k is an integer. (3 marks)

12
(i) Hence find the value of Z u, . (1 mark)

n=2

4 An arithmetic series has first term g and common difference d.
The sum of the first 29 terms is 1102.
(a) Show that @ + 14d = 38. (3 marks)
(b) The sum of the second term and the seventh term is 13.

Find the value of @ and the value of d. (4 marks)
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Sequences Answers

S(a) | 150=200p+q M1 Either equation
120=150p+4q Al Both (condone embedded valnes for the
MIAL)
ml Valid method to solve two sinmltaneons
eqns in p and g to find either por g
p=06 Al AG (condone if left as a fraction)
g =30 Bl 5
) | u, =102 BIFS 1 Fton (72 +4q)
ic)| L=pL+g: L=06L+30 M1
q
L=—"-—
1-p ml
L=75 AIFS 3 |Ftonl3g
Total 2
3(a) | (Tenth term) =a + (10-1) d M1
............... =1+96)=355 Al 2 WMS or rep. addn. B2 CAO

SC if MO award Bl for 6n—3 OE

(i) 5 =£[2 +(n- 1].5] M1 Formmila for{S, }with eithera=1ord=6
2 substituted
22+ 6n-6] = 7400 Al Eqn formed with some expansion of
0
= brackets
In' —2n="T400= 30 —2n-T7400 =0 Al 3 CS0AG
(i) | (Gn+148)(n-50)=0 M1 Formmila/facterization OF
= n=350 Al 2 NMS single ans. 50.. B2 CAO

NMS 30 and 49.3(3._..) B1 CAD

Total 7
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4(a) Cad iyt I Mi Any valid ﬂlEﬂll?d as far as term(s) in x
(1 ‘._x} I_zl] +41) :x]+ | and term(s) in *
6(17)(—2x)" + [HD(—2x) +(-2x)"]
=[1]— &+ 24" +[- 32¢ + 16x7] Al p=-8 Accept—8v even within a series.
Al 3 | g=24 Accept24x’ even within a series.
® (9
) x term is | | [2*x M1 OE
Coefficient of x term is = 9x2% =2304 (=k) Al 2 Condone 2304x
(€ | (1-2x)* (24 x)" = (14t )( 2+ M1 Uses (a) and (b} oe (PI)
Multiply the two expansions to get x
= _Ahtp2+ M1 terms
Coefficient of xis k+312p
=2304 - 4096=-1792 Alfi 3 ft on candidate’s valves of kand p.
Condone —1792x
SC If /3 award B1ft for p+k evaluated
Total 8
S(a) | ar=48 ar’ =3 Bl For either. OE
=167 =1 M1 Elimination of a OF
ETID . Al CS0 AG Full valid completion.
18 4 SC Clear explicit verification
(max B2 out of 3.)
1
orr=—
1 Bl 4
(b)) | a=—192 Bl 1
a a a d
@ | 1= [ 1) [ 1 M1 1—r
)
5. = - fg (=—1536) Alft 2 Ft on candidate’s value for a.
) ie. —a
SC candidate uses =023,
gives a= 192 and
sum to nfinity =256
(max BOMIATL)
Total 7
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T(a) | (1+ Ex}’ Mi Any valid method. PI by correct value for
g g g\ aborc
-1 o U IRl PO, TES B Rl L T |
! |.\1 J(2) [z R Y S
=1+ 160+ 1120+ 4487 + Alal Alforeachof a. b.c
fa=16, b=112, ¢ =448} Al 4
(b) | »® terms from expn. Df[1+%x :£1+23|r]L
are  ox and %x[b}:E ) Ml Esther
S ST
o + —x|bx’) Al b. ¢ or candidate’s values for b and ¢
- from (a)
Coefficient of X’ is ¢+ 0.5 b= 504 Alf 3 Ft on candidate's (¢ + 0.55) provided b
and ¢ are positive integers =1
Total 7
Aa) | w, =12 Bl
u, =3 % =48 Bl 2 C50 AG (be convinced)
by |r=4 El 1
(e)(d) all-#?}
{5, =}1—' M1 OFE Using a correct fornmla with n =12
—-r
12 (1-47) : :
= # Alft Ft on answer for 1 in (a) and r in (b)
12(1-4%) . 5
=—3'=—4{1—4“’}= 4154 Al 3 CAO Accept k=13 for 4™ term
iy | 2
@ Eu”=|:4]3—4]|— l
= 67108848 Bl !
Total 7
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4ia) 19 o Formmla for 5, with n = 29 substituted and
{529 =} 2a+284] M1 with a and d
20 (a+ 144) = 1102 ml Equation formed then some manipulation
1102
H+14{f—§:>ﬂ+14d—33 Al 3 CSO AG
(h) ly=a+d U;=a+6d Bl Either expression correct
u,+u, =13 = 2a+7d =13 M1 Forming equation using u, &u, both in
form a + kd
eg 2ld = 63; 3a=-12 ml Solving a +144 = 38 with candidate’s
“2a+T7d=13" to at least stage of
elimination of either o or d
a=-—4 d=3 Al 4 Both correct
Total 7
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