Practice examination questions for sequences and
series

1. Jan 2005

3 An arithmetic series has fifth term 46 and twentieth term 181.

(a) (i) Show that the common difference is 9. (3 marks)
(i) Find the first term. (1 mark)
(b) Find the sum of the first 20 terms of the series. (2 marks)

(c) The nth term of the series is u, .

Given that the sum of the first 50 terms of the series is 11525, find the value of

50

Uy (2 marks)
n=21
2. June 2005
3 The nth term of an arithmetic sequence is u,,, where
i, = 90 —3n
(a) Find the value of u; and the value of u,. (2 marks)
(b)  Write down the common difference of the arithmetic sequence. (1 mark)
k
(c) Given that Zun 0, find the value of k. (3 marks)
n=1
3. Jan 2006
5 The nth term of a sequence is u,.
The sequence is defined by
Upy| = Pl +4¢
where p and ¢ are constants.
The first three terms of the sequence are given by
uy = 200 uy = 150 1y = 120

(a) Show that p = 0.6 and find the value of ¢. (5 marks)
(b) Find the value of uy. (1 mark)
(c) 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)

4. June 2006

3 The first term of an arithmetic series is 1. The common difference of the series is 6.
(a) Find the tenth term of the series. (2 marks)

(b) The sum of the first n terms of the series is 7400.




(i) Show that 3n? — 21— 7400 = 0. (3 marks)

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

5. June 2007

4 An arithmetic series has first term ¢ and common difference d.
The sum of the first 29 terms is 1102.
(a) Show that a + 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)

6. Jan 2008

2 The arithmetic series
SI+584+65+72+...+ 1444

has 200 terms.

(a) Write down the common difference of the series. (1 mark)
(b) Find the 101st term of the series. (2 marks)
(¢) Find the sum of the last 100 terms of the series. (2 marks)

7. June 2008

6 The nth term of a sequence is i, .
The sequence is defined by
Upyy = Pty +q
where p and ¢ are constants.
The first three terms of the sequence are given by
) = —8 y, =38 g =4
(a) Show that ¢ = 6 and find the value of p. (5 marks)
(b) Find the value of uy . (1 mark)
(c) The limit of u,, as n tends to infinity is L.

(1)  Write down an equation for L. (1 mark)

(i1) Hence find the value of L. (2 marks)

8. Jan 2009

8 The 25th term of an arithmetic series is 38.

The sum of the first 40 terms of the series is 1250.




(a) Show that the common difference of this series is 1.5. (6 marks)

(b) Find the number of terms in the series which are less than 100. (3 marks)

9. June 2009

3 The nth term of a sequence is u, .
The sequence is defined by
Uy = kuy, + 12
where & is a constant.

The first two terms of the sequence are given by

uy =16 iy, = 24

(a) Show that k = 0.75. (2 marks)
(b) Find the value of u3 and the value of 1y . (2 marks)
(c) The limit of u,, as n tends to infinity is L.
(i) Write down an equation for L. (1 mark)
(ii) Hence find the value of L. (2 marks)

10.Jan 2010

4 An arithmetic series has first term ¢ and common difference d.

The sum of the first 31 terms of the series is 310.

(a) Show that « + 15d = 10. (3 marks)

(b) Given also that the 21st term is twice the 16th term, find the value of d. (3 marks)
k

(¢) The ath term of the series is u, . Given that Zu" 0, find the value of k. (4 marks)
n=1

11.June 2010

2 The nth term of a sequence is u,, .
The sequence is defined by
2
Upp1 = 6+ hn

The first term of the sequence is given by u; = 2.




(a) Find the value of w, and the value of u3. (2 marks)
(b) 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)

12.June 2011

7 The nth term of a sequence is u, . The sequence is defined by
Upp) =PUy+4q
where p and g are constants.
The first two terms of the sequence are given by u; = 60 and u, = 48.
The limit of u,, as n tends to infinity is 12.

3

(a) Show that p = 1 and find the value of g. (5 marks)
(b) Find the value of 5. (1 mark)
13.Jan 2012
6 An arithmetic series has first term ¢ and common difference d.

The sum of the first 25 terms of the series 1s 3500.
(a) Show that a + 12d = 140. (3 marks)

(b) The fifth term of this series is 100.

Find the value of  and the value of a. (4 marks)
(c) The nth term of this series is u,,. Given that
25 k k
33 Zun — Zun 6721{,,
n=1 n=1 n=1
k
find the value of Z u,. (3 marks)

n=1




14.June 2012

(a)
(b)
(c)

The arithmetic series

23432441450+ ... +2534
has 280 terms.
Write down the common difference of the series.
Find the 100th term of the series.

Find the sum of the 280 terms of the series.

(1 mark)
(2 marks)

(2 marks)




Answers
1. Jan 2005
3(a)i) | a+19d =181; M1 a+ (n—1)d used; PI
a+4d =46
= 154~ 18146 Al
=d=9 Al 3 AG (be convinced)
(ii) | a =10 Bl 1
207, 5
(b) | S =5 [2a+(20-1)d] M1 OF
1910 Al 2
(¢) | 50 20
Z”n*Z”n Ml OE
n=| n=l
11525 ==1910" = 9615 AlS 2 ft on 11525 —¢’s Sy
Total 8
2. June 2005
3(a) | 1=87; u, =84 BEBL |5 fton =4, —3 SCBIfor90,87
(b) | Common difference (d) is — 3 Bl 1
k
© Z u, =sum of AP M1
n=1
2 ) Voo i )
........ = 7[174 + U( - 1)(7 aﬂ AL OE ft on #; and use of d = 3
2 N (For M1A1 ft condone » in place of k)
A.
0= —[177-3k] =177=3k
2
:”‘::’9 ___________________________________________ Al | 3 | Just the single value 59
K K F - k
ALIL) _ Z 90— > 3n=90k-3 {E (k+1) MLAI M1 split and either 90k or [5 (k+ 1)}
n=1 n=1
0= 90k — 1.5k (k +1) = k=59 Al (For 1* two marks condone » in place
of k)
Total 6
3. Jan 2006
5(a) | 150=200p +gq M1 Either equation
120=150p + ¢ Al Both (condone embedded values for the
MIAT)
ml Valid method to solve two simultaneous
eqns in p and ¢ to find either p or ¢
p=00 Al AG (condone if left as a fraction)
=30 Bl 5
®) | u, =102 BIF/ 1 Fton (72 +gq)
© | L=pL+g: L=06L+30 Ml
q
=%
1-p ml
L=75 AIFS 3 Ft on 2.5g9
Total 9




4. June 2006

3(a) | (Tenth term) =a + (10-1) d M1
............... =1+9(6)=55 Al 2 NMS or rep. addn. B2 CAO
SC if M0 award B1 for 6n—5 OE
M@ | s = 2[2 +(n— 1)6] Ml Formula for{S,}with eithera=1ord=6
2 substituted
2[2 + 60— 6] = 7400 Al Eqn formed with some expansion of
2 brackets
3n® = 2n=T400= 30’ —2n-7400=0 Al 3 CSO AG
(i) | 3n+148)(n—-50)=0 M1 Formula/factorisation OE
= n=50 Al 2 NMS single ans. 50.. B2 CAO
NMS 50 and —49.3(3...) Bl CAO
Total 7
5. June 2007
4(a) 5 29, iy Formula for S, with 7 = 29 substituted and
{55 7}?[‘a+ ¢ ] M1 with & and d
29 (a+ 14d) =1102 ml Equation formed then some manipulation
o112 P
a+14d = 5 = a+14d =38 Al 3 €SO AG
®) | u,=a+d wu,=a+6d B1 Either expression correct
ty+1;=13 = 2a+7d =13 M1 Forming equation using #, &, both in
form a + kd
eg 2ld = 63; 3a =-12 ml Solving a +14d = 38 with candidate’s
‘2a +7d =13’ to at least stage of
elimination of either @ or &
a=-4 d=3 Al 4 Both correct
Total 7
6. Jan 2008
2a) | (d)=7 Bl 1|7
(D) | (101" term) = a + (101-1) d M1
............... =51+100(7)="751 AlF 2 Fton ¢’s answer for 4. NMS/rep. addn.,
give both marks for ‘751°.
SC
if MO, award B1 for 7n+44 OE
(©| . 100, o Formula for{S,} with [any 3 of
Sa 77[731 +1444] or Ml a=c’s 751 (condoning ‘751 +d)
100 ord=c’s7orn=100 or
S, = T[Z %751+ (100-1)7] [ = 1444 substituted] or [S200—S; with
k=100, (condoning /=99 or 101)
stated/used with correct ft substitution in
Sa00 01 Si ]
=109 750 Al 2
Total 5




7. June 2008

6(a) | 8=—8p+gq M1 Either equation. PI eg by combined equ.
Both (condone embedded values for the
1= 8p+
4= By Al MIAL)
1 Valid method to solve two simultaneous
w equations in p and ¢ to find either p or ¢
qg=6 Al AG (condone if left as a fraction)
p=—025 Bl 5 OE
(b) | u,=5 BIF 1 Fton (6 + 4p)
©@ | L=pL+qg: (L=-025L+6) Ml 1 OE
q
(| L= 1_! ml Rearranging
6 Fton 6
L= =438 AIF 2 1-p
o Dependent on previous two marks
Total 9
8. Jan 2009
40
8(a) | {Si0=] 7[2a+(40—1)d] M1
20(2a +394) = 1250 Al
(25" term =} a+ (25— 1)d M1
a+24d =38 Al
ml Dep on both previous two Ms. Solving
two equations in ¢ and 4 simultaneously
18d=27 = d=15 Alcso 6 AG Be convinced
SC Using the given answer for ¢: mark
out of a maximum of 4/6 as
MIAIMIA]1{conclusion also needed in
last A mark} (m0A0)
(b) | a=38-24 =15 M1 Pl ifusing @ =2 in (b)
=2 If using eg @ = 38 award this M mark at
-3
stage: no. of terms 10(1)—_8 +1+24
5
a+(n—1)1.5<100 M1
100—a
n<———+1
1.5
n<66333....
=> number of terms < 100 1s 66 Al 3 NMS mark as B3 for 66 else BO
Total 9




9. June 2009

3(a) | 24=106k+ 12 M1 Condone with 0.75 (OE) subst for &
k=12+16=075 Al 2 AG; OE fraction; if verification must
explicitly state the conclusion
(b) | 2y =30 Bl
u, =34.5 BI1F 2 ft on 0.75 = cand’s u5 + 12
(e)d | L=0.75L+12 M1 1 Replacing #,., and #, by L
- 12 12 .
(ii) | L= = ml PI, but previous M must be scored
-k 1-0.75
SC: (¢)(1) incorrect and then in (¢)(i1)
L=48 Al 2 L=0.75L + 12 leading to L = 48 scores
B2
Total 7
10.Jan 2010
31
4(a) | {55 =) ?[2(1+(31—1)d] M1
31(a+15d)=310 ml Forming eqn and eliminating fraction or
bracket
a+15d=310/31; a+15d=10 Al 3 AG Completion to printed answer
M) | a+ 21— Dd=2[a+ (16— 1)d] M1 a+ (n— 1)d used for at least one term
= a=-10d; = —10d+15d=10 ml Solving a + 154 = 10 simultaneously
with an eqn in & and d obtained from
a+20d = ka+15d] with /=2 or with /=1/2
(©) | uy=a=-20 BIF ft on ¢’s value for din ¢ + 154 = 10 or in
another correct (dep on m1) equation in
aand d
The value for ¢ must appear within ¢’s
soln for (c)
d k Condone 7 for & in M1 and AIF li
=5 =yt —1d ondone 7 for £ in M1 and : ines
s o k 2[ a+(k=Dd] Ml provided » replaced by £ at a later stage
£[740 +2k-2]=0 AIF ‘=0’ can be 11111)1}ed by later line; ft on ¢’s
2 non-zero values for a and d
k=21 Al 4 Condone presence of k=0
SC NMS k=21 and with ¢ = 2 found
earlier award B2. If £ = 21 but never see
d =2, award 0/4
Total 10
11.June 2010
2@) | u, =638 B1 OE eg 34/5
B1F 2 Ft on 6+0.4xc’s uy

=8.72
u; =8.72




(h) | L=6+04L M1 Replacing ., and u, by L
I 6 ml PI provided M scored
1-04
L=10 Al 3 Must form an equation in L otherwise 0/3
Total 5
12.June 2011
T(a) | 48=60p +¢
12=12p+¢q Ml M1 for each equation in ACF
Ml (Condone embedded values for the
MIML1)
36 =480 or p= 36 ml Valid method to solve the correct two
20T aep o p T simultaneous equs in p and ¢ to at least
the stage ap=>0 or cg=d
3
P= N Al AG (condone if left as equiv. decimal)
q=3 Bl 5 Can award if seen explicitly in (b) and no
contradiction [ie not attempted in (a)]
M) | #;=36+g=39 BIF 1 Ifnot 39, fton (36 +¢’s q)
Total 6
13.Jan 2012
6(: 25 Ml 5
@) (82 =} 5 [2a +(25-1)d] i [2a+(25-1d] OE
5 -
%[2a +24d]=3500
) 50a + 600d i . .
25(2a+24d)=7000 or [ ——— =3500] ml Forming equation and attempt to remove
fraction or to expand brackets or better
50a + 6004 =7000 (or better)
so a+12d=140 Al 3 CSO AG Be convinced.
() | 5" term = a + 4d Ml a+ (5 — 1)d used correctly
a+12d=140, a +4d =100
= 8d=40 Ml Solving @ + 12d = 140 simultaneously
with either a+4d = 100 or a+5d = 100 as
far as eliminating either a or d.
© : :
33 3500-% u, |=67 u, 25
=1 o M1 Recognition that Z”n =3500
n=1
k k
33%3500= 672 u, + 332 Uy, ml Correct rearrangement PI
n=1 n=l
k k
100> 3" u, = 33%3500 = » u, = 1155 Al 3
=1 n=1
Total 10




14.June 2012

1(a) | (common difference) =9 B1 1 9
(100th term) =23 + (100 — 1) d 23 + (100 —1) d or better seen (or used
(b) M1 . - . o .
with =9 or with d = ¢’s answer (a))
=914 Al 2 914 NMS mark as B2 or BO
. - .. _ 280 o Substitution of n =280, /=2534,
() | (Sum of series) = 7(23 +2534) a =23 (or ¢’s value of @ used in (b)),
n
d =9 (or ¢’s answer to (a)) into —(a +7)
. ML ( (a) 5
kit ) 280 —
tor 5 [223+(280-D)(9)] } PI or g[la +(n —1)(4’] PI
=357980 Al 2 357 980 NMS mark as B2 or BO
Total 5




