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1 In an arithmetic series, the 6th term is 39
In the same arithmetic series, the 19th term is 7.8

Work out the sum of the first 25 terms of the arithmetic series.
Ta = a4 (n1)d
Te-39:045d —@©
Tq:tg=atisd —Q
Substitute () into @ -

1-8:(39-5d) +184

18-39 = 13d
-2 - 13d
d: -3L2 _ _ay
W3

substitute d- -24 nto ©

3q -a+5(-2u)

39 - a-12

a: 3a+12

.51 ©

n
Sum of First 26 term . Sn - 3‘[1“*(“")6'_]
Sps - 25 N
150 = a(s1) + (2u)( :un] ®

.28 (m -51.6)

<SS

(Total for Question 1 is 4 marks)



Sequences (H) - Algebra PhysicsAndMathsTutor.com

2 Here are the first five terms of an arithmetic sequence. N
ty +3 /t—q-.\ /}\
/—N /‘N
8 15 22 29 36

Work out the sum of all the terms from the 50th term to the 100th term inclusive.

a-% wmmon difference, d = 1 @

Sieo - ,‘P.f_ (2(8)1*(:00-1)1]

- 50 (164693)
= 35 450

Sso %[1(8)%50")’} ®

.25 (164 343)
. 8915

Si00 ~ S5 = 35450 - 8915
= 26415

since We aiso need o ndude the Soth term -

26 45 1(T50 : 8“&‘1(?))
<26 us T35 ©

26 320 ®

Ah‘&rr\ahve}g , We n just Work out Siop ~Suq (98

s will algp indude Tgo n it

(Total for Question 2 is 4 marks)
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3 The first term of an arithmetic series S is -6 n
i H T — n-i
The sum of the first 30 terms of S is 2865 Sn 2 [2011 ( )d]
Find the 9th term of S. Tn = a #(n-0)d
a--6

g, - 2865 1> [z(am (3o—|)d] 0

141 = =12 +24d

29d-= 203
d: ¥+ ©

Tq: -6+(q-1)2
. -6+8@3) (O

-kt 56

:50@ .......................................................

(Total for Question 3 is 4 marks)
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4 Mario is going to save $50 in the year 2021

He is going to continue to save, up to and including the year 2070, by increasing the
amount he saves each year by $k

Mario will save a total of $33125 from 2021 to 2070

Work out the value of k.

Sp = g- [1a+(n4)d]
n:50 G) a- 50 d: k

Lo
33 125 - Ty [1(50)+ (ll‘l)k]

33 u5- 25 (100 +44k) (1)

33 125
25

= 100 +4q k

1325 -100 - 49Kk

k9 k - 122§
K - 122§
kq

‘2.5@

(Total for Question 4 is 3 marks)
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5 Here are the first 4 terms of an arithm_e_:tgc sequenge. -6
85/-_\' 79/_—373 67
Find an expression, in terms of n, for the nth term of the sequence.
Common difference’ d - -6

fust fecm a - 85 T = a+(n-0)d

Ta: 85 + (n-1)(-6)
85 -6n16

= Q1-6n @

(Total for Question 5 is 2 marks)
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6 The sum of the first N terms of an arithmetic series, S, is 292
The 2nd term of S'is 8.5

The 5th term of S is 13 5, - —2-— [20 t (n—l)d]
Find the value of N.
Show clear algebraic working. Ta - qf(nd)dl

85 = a+(2-0)d \3 -a+(5-1)d

55 :=a+d -©® 3-0+kd -®

©

subshitute © nto @

13 =(8.5-d)+ ud

13 : 8.5 +t3d
3d = W5
S d LS

‘Loa- 85-LS

> F @
N O
SN = 192 :."I[Qc})'}(N ‘)l!’]
584 = N(MfLSN%S)

cgly = V5N + 126N

Lo +1asn -s8y =0 O
3N+ 25N - 168 =0

W= -25 ¢ |25% 4 (8)(-168)

2(2)
t =25 j\%ln
6
16
- ~25+ \Al = e or -2y.3. N = e,
6 N=16 (1) (Total for Question 6 is 5 marks)

N positive ihegers
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7 The nth term of an arithmetic series is u_where u_> 0 for all n
The sum to n terms of the series is S_

Given that u, =6 and that S, = (u,)’ + 18

find the value of u,,

Uy = 6 = at(y-1)d
G- a+3d

a: 6-3d @
Su = _"_[muod] = (atsd) +18 ()
2

Subshtute a:6-3d inty e_q,utﬂ'ion of Sy -

L [26-3d) +10d] = (e-3dwsd)’r18 ()

L (n-edriod) (ct2d) +18
2

_‘L ()jii—}:d) < 36+ 2dthd +1g
4

cotaad = Sy t2udryd’

yd*+ayd -22d +Sy -66 =0
bd*+ad -12 =0
2d*td -6 =0 ()
(2d-3)(d+2) =0

d:=3 or d=-2
2

since Uy >0, o =-215 not valid -

-3 and a-2
dlan01®

Uso = %1‘(14)(%)
=230 (1)

PhysicsAndMathsTutor.com
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(Total for Question 7 is 6 marks)
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8 An arithmetic series has first term a and common difference d.

The sum of the first 2n terms of the series is four times the sum of the first n terms of
the series.

Find an expression for a in terms of d.
Show your working clearly.

Sy - %‘-— [2a+(1n'i)d]

. n(2tand-d) ©

S = 2— [_la f(l’ldild]

. -'—LquJrnd-d)
A

San = 4 Sa
n(0t2nd-d) = 4[3Carnd-d)] ©

n(1a+nd -d) = :(2a+nd-d)
204 21nd-d = 2(2amd-d)
264+ 2nd -d > 4a+2nd-2d
ba-2a = %nd-2nd-d +2d (O

2q = d
a: 4
2

A S

(Total for Question 8 is 4 marks)
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9 In a warehouse there are two types of shelves, type R and type S.
These two types of shelves are arranged into shelving units that form a sequence of patterns.

Here are the first three terms in the sequence.

Diagram NOT
accurately drawn
R | S R R S R S R
<> «—>
24m 3.5m

AR+ LS

The width of each type R shelf is 2.4 m and the width of each type S shelf is 3.5m

(a) Work out the total width of a shelving unit that has 6 type R shelves.
[ 6 R shaves + 5§ shaves J

xR + 5x§

«(€x 24) + (sx35) (D
= Iy oty 319

= 31q O

A shelving unit has n type R shelves.
The total width of this shelving unit is W metres.

(b) Find an expression for W in terms of n To= 200+ S
Give your answer in its simplest form.

T, = 3R+2S
Th= DR+ (n-1)S ’

w=n(24)+ (n-)( )
S 24nt+3.5n-3¢ 0, W= 59n-23.5
W= 5an-35 ()

(Total for Question 9 is 4 marks)
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10 The sum of the first 10 terms of an arithmetic series is 4 times the sum of the first 5 terms
of the same series.

The 8th term of this series is 45

Find the first term of this series.
Show clear algebraic working.

Sn = % [m+£n—|)d]

T .L:,[la+(lo—l)d]
: loatysd

S5+ 2 [2a+(s-)d]

- Fatiod

Stip = 4 » 35
\0a+ysd = 4 (5a+iod) 0,

loatu5d- 20a+4od
loa = 54d

d=2a —@ (O

Tn=a+(n-))d
Tg: 45 = a+(8-1)d

ys-avtd -@ O

Substifute © inh @ :
Lg - a%?[la]@
45 > 15 q

G:S(D

so First feim @ =3

(Total for Question 10 is 5 marks)
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11 Here are the first five terms of an arithmetic sequence.
1 5 9 13 17

(@) Find an expression, in terms of n, for the nth term of this sequence.

d: g

qQ:\

Ta:-a+(n-1)qd
=1+ (n-1) Y @
4t 4n-4%

= Yn-3 G)

The nth term of another arithmetic sequence is 3n +5

(b) Find an expression, in terms of m, for the (2m)th term of this sequence.

3(m) +5

BMWG)

PhysicsAndMaths Tutor.com

(Total for Question 11 is 3 marks)
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12 A polygon has n sides, where n > 5

When arranged in order of size, starting with the largest number, the sizes of the interior
angles of the polygon, in degrees, are the terms of an arithmetic sequence.

Here are the first five terms of this sequence.

177 175 173 171 169

Find the value of n
Show clear algebraic working.

d= -2 @©

Sp = % [Q(IHH (n—l)(-z)}

. n(\?S—ﬂ) @

n(#8-n) = (n-2) =180 (i)

‘18 n -n> = \§0n - 360

n"+ an -3¢0 -0 @
(n-1g) (nt20) =0

Q)

n - |9

0,
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(Total for Question 12 is 6 marks)
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13 An arithmetic series has first term 1 and common difference 4

Find the sum of all terms of the series from the 41st term to the 100th term inclusive.

100,
Siwo © 2 X2t 99(y)

- So x 39%

~ 19900 @

Syo - i;_x 2t 30‘(‘!)

(1]

20 x IS§

3o (V)

leo "Sqo = 19900 - 3160 ®

- 16 Hvo @

(Total for Question 13 is 4 marks)




Sequences (H) - Algebra PhysicsAndMathsTutor.com

14 An arithmetic series has first term a and common difference d, where d is a
prime number.

The sum of the first n terms of the series is Sn and
S, =39
S,,, =320

Find the value of d and the value of m
Show clear algebraic working.

S, ° %[zaftm-a)d] 3 ()

aamtmd -md - g - ©

Sam :%[M*’(lm*l)d] = 320 0

- 2dm+ 2md -md = 320 - @)

©-0

md = 320 -79
mtd: 1'{1 @
ifd=2. m" . 242
2
©
ml-.nl

(Total for Question 14 is 5 marks)
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15 An arithmetic sequence has first term 8 and common difference 11
The sequence has k terms, where k > 21

The sum of the last 20 terms of the sequence is 10170

Find the value of k
Show clear algebraic working.

|
Sy %[zA *(.H)Ul)] < 10130 (1)
Rt 209 < 1013

JA = 8B0%

A= Yol whoe A is the fint of the last 2o fesin$
®
Th- 8+ (Nhﬂ) N = Yoy @

Ny -1 = Yol -3

_—

u

Ny = 31 ()

ke 3% ¢ 19

:96®

(Total for Question 15 is 5 marks)
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16 The first term of an arithmetic series is (2t + 1) wheret > 0
The nth term of this arithmetic series is (14t — 5)

The common difference of the series is 3

The sum of the first n terms of the series can be written as p(qt — 1)" where p, gand r
are integers.

Find the value of p, the value of q and the value of r
Show clear algebraic working.

a: 21 +1

d- 3

Tn=4t-S = 2p+1 + (n-1)3
Mb-§ < ab+i+3n-3 ()
- E-2b-5-(+3
In= |12t-13

n- 4t -1 @
G - lﬂ: [l(zttl)*(“t"")3]o

: Ef__' [_qt,*z Hlb*@]
2

. yp-t (36-2)

= 2t -gb-gb t2

= 2 -leb t2
- 2 (leg*-3t +)
o2 (uE
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(Total for Question 16 is 4 marks)
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17 Here are the first four terms of an arithmetic sequence.

=
38 31 24 17
Find an expression, in terms of n, for the nth term of the sequence.
a: 34
d« -1

To: 38+ (n1) (1)

< B-~In+}
1""5"% @ 45._‘-"_1,\

(Total for Question 17 is 2 marks)
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18 Here are the first three terms of an arithmetic sequence.
8p p-3 4p +2

The sum of the first n terms of the sequence is —-1914

Work out the value of n
Show your working clearly.

tp-3-%p = hpt2 - Fpt3
Hp-Bp -hp tIp - 242343

ap c 8
pey O
a- 8(4) = 32

d: H(y)-3- 32

. 28-3-33 ©

- -}

o

»|=

Sa = - 191y Lz(?a)+(n—l)(*})] @

u
=

-y = N[, -
64 -0+ ]

-3828 = n(FH-Tn)

I -Hn-3828 =0 (O

(M +132)(n-29) =0
) g @

n: lq On‘g Slhce N =

nN>0 (Total for Question 18 is 5 marks)
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19 The sum of the first 80 terms of an arithmetic series, S, is 470
The 75th term of S is 14.5
The sum of the first X terms of Sis 171

Work out the value of X
Show your working clearly.

g0 - %‘l [1a+ 19d] - w30

yo (2a+3ad) - 470 @
20t 194 = s —©

Ty = O F F4d = 1yg @
20 + \4gd - 29 —(2)

®-0-

ugd -1ad - 29- W76

6qd < \t 26 @

d: 0.6

d = 4G - 0.25(Hy)

v ()

13 = %[1(4&) + (x~1) 0.19}

341 = x (-8 +0.26x~0.25)
3gy2 = -8x +0.265x —Q .16 X
0.25x ~6.25 X -342 =0

X = 33x - 1368 =0
(x-53)(x+24) =0

PhysicsAndMathsTutor.com
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X =53 @

(Total for Question 19 is 6 marks)





