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Section 10.6 Arithmetic series

Find S, and hence S,, of the series 5+ 8 + 11+ 14 + ....

Given the arithmetic series 5+7 +9+....
If S, =192, find the value of n.




In an arithmetic series, S, = n? + 2n.
Find S;,S,andS; and hence writedown T,, T,and T,.

Exercise 10.6

1. For the arithmetic series 2 +5+8 + ...,
(i) find the value ofaand d
(ii) find the sum of the first 12 terms.

Exercise 10.6
\ s/

2. Find the sum of the first 20 terms of the series
3+7+11+15+ ...




Exercise 10.6

3. Find S, and hence S;; of the arithmetic series
1+4+7+10+ ...

Exercise 10.6

4. The first four terms of aseriesare 7+ 10+ 13+ 16 + ...
Find Sg, the sum of the first eight terms.

Exercise 10.6

5. Write down_the \@Iue of a and the value of d for the series
L (R ~
16+13+8+4+...
~P-u -y
Hence find S,, of the series.

a= 16
d=-q

Sn: % [1¢+ (y\- .)dj
Sa: L [a(ls)+(zq-.)-qJ

S24=~320




Exercise 10.6

6. In an arithmetic series the nth term, 7, = 5n — 2.
Find the values of @ and o and hence find 5, of the series.

'riz 5(1)" 1 Ti=z3 2 a fust term
5-2=3

¥
Ta= 5(2)-2 T2z 8 3]
10-1=% +5-d

o=3
o=5 56 ;Jzﬁ[:.‘(s)itfls--)xs]
L= 1

n=l6

Calc
Sle = 64¢

Exercise 10.6

7. Showthat5,of theseries 1+2+ 3+ ...i

Hence find the sum of the series 1+2+3+ ...

Sn= %[a(-)+(n-u)J n=100

5":.('_”) 100!
T I

%[M'] S0 = 5050

Qa
o

\ Exercise 10.6 |

s.ju_oftheseries —4—-2+0+2+ .. is84,
(i) Write down the value of a and the value of d.
{ii) Find the value of n.

as-4 5‘,,,:2[.1(—#)40\-1)2]
o= 2 o
.l:.[—- § 420 -z]

n -|J ~- an™ion
Sn= 'E'E"m ° —

Sn =n'-sn
: ?
¥9 Factorize N-sn-84=0
n+ 3 n_iz)-'o

\ s-12Zn

- 9
Nt+3=0 { n-12:=0 i
n=-3 n=+2

n’-sn= ¥4
"" nt-sn—84|”




. Exercise 10.6

9. Here are some patterns made of squares.

Pattern numier 1 Pattern nurnker 2 Pattern nurnber 3

The diagram an the right shows part of Pattern

nurrber 4,

(i} Copy and complete Pattern number,

(i) How rnany squares are there in Pattern 6?25 (N [ N B

(i) Find an expression for the number of squares Pattern nurmber 4
inPattern n. T Uin=\) .

(iv) How many squares are there in total in the first 20 Patterns? S G‘F seres

{h=atCn-Dd a=5 d=49  Sn:=[2a4(n-1)d
54+ (n-1)4 S202[2(s)4(26-1)a
L

5 +un-4
An= an+i 520 = 860 59

. Exercise10.6

/m: a+ (n- ) d
10. Inan arithmetic series, 7. —9 and 7, — 27.
{i} Find the values of g and d. (i} Find S, of the series.

T;‘:q ’I't":-ﬁ S'h-—r-'@a-l
a1(5-1)d=4 a+(s-0d=23 "2
() at4d=9q @ a4 3d=23 n=10
a= -1y
a+ud=9 (-1) =~ = d=¢
a+3d:=a231 ) +3d: 23
t3d= 1§
d=6 = atud=4 Sl d=6 -3
atuls)=9
a424=49
'1‘{ as -1y ‘"”

nl-sn=36
-3¢ ’ n%-Sn-3(-0 I— 3¢

\ Exercise 10.6 |

-

11. In an arithmetic series, T, = 0and T, = 10. ‘1;‘3 a+ (n )d
Find the values of g and d a;lﬁl hence find 5, of the series, -
How many terms of the serfies must be added so that their sum is 367

Y Quadrattc

s

3 Ts=10 " gp=Dl2a+(nQ)d .
o i (3-1)dz 10 n2l —] Fahovi3e

a+(3-)d=6 @a+3d=10 g
@a+a2d:o n_ q) N4 ¢)=0
atad=0 C-1) = ;/_Jd=o ..D-(ZE'U)“" h-i)Z_]
ajyde 10 +3d=10 - 2 _+ un
. =

ad2(2)-0 = = 2’100 -5n

aty:=0 4
-y

. Exercise10.6 |
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17. Find § afthacariae 5 - R & 11 1 14 4 DU LY A | rﬁj (‘/a



Exercise 10.6

./ /
:2. FindSnofth;series S5—8+11+14+ ... 5"_.;»[;“("_,147 quz_' r(q

If S, — 98, find the value of .

il 5[2(:}4(:\—-){] 21 ¥l — 45 = 36

d-3 Sn= ﬂ'**":.%lg

—_)_rtliiin—g &

n aniian 3n'49n= 146
st > 25 fnt+In- 1960

—b3Jbi-Gac
—Za

aQ

reise 106

\’“ 13. Astudent made tile designs using red and blue tiles, as shown.

(i} Find an expression in n for the total number of
(a) red tiles used in the nth design
(b} blue tiles used in the nth design,
(i} Find, in terms of n, an expression for the total number of tiles used in
the nth design.
{iiiy How many tiles in total are needed to complete 10 designs using the same pattern?

\ Exercise 10.6

14. Which term of the series 3 + 8 — 13 .. is 987
Now find the sum of these terms.




Exercise 10.6

15. S, of an arithmetic series is given by S, = n? + 6n.
Find S, and S, and hence write down the values of T, and T..

Exercise 10.6

Write down the 10th term of the sequence which begins  3,7,11,15, ...
Write down an expression for the nth term of this sequence.

Show that 1997 cannot be a term in this sequence.

Calculate the number of terms in the sequence 3,7,11,15,...,399.
Hence find the sum of the series 3 +7 + 11 + 15 + ... + 399.

Exercise 10.6

17. The nth term of an arithmetic seriesis T, =52 — 4n.
(i) Find the values of aand d.
(ii) Find which term is zero.
(iii) Find the sum of the terms which are positive.




Exercise 10.6

18. The sum of the first n terms of an arithmetic series is given by
S, =4n*—8n.
(i) Use S, and S, to find the first term and the common difference.
(i) How many terms of the series must be added to give a sum of 2527

Exercise 10.6

19. Inan arithmetic series, T; = 21and T,; = 11.
(i) Find the first term and the common difference.
(i) Find the sum of the first 20 terms.
(iii) Forwhatvalueofnis S,=0?

Exercise 10.6

20. The first three patterns of a tiling sequence are shown below.
The sequence continues in the same way.

1st pattern
2nd pattern

3rd pattern

In each pattern, the tiles form a square of blue and green tiles.
(i) In the table below, write down the number of blue tiles needed for each of the first
five patterns.

‘Pattern ‘ 1 ‘ 2 ‘ 3

[4]5]
‘Numberofbluetlles ‘ 21 ‘ 25 ‘ ‘ ‘ ‘

Find, in terms of n, an expression for the number of blue tiles needed for the nth
pattern.

Use the formula for T, found in (i) above, to find the number of blue tiles in the
10th pattern.

Find, in terms of n, a formula for the total number of blue tiles in the

first n patterns.

How many patterns can be made with 399 blue tiles?




Answers 10.6

a=2d=3 (ii) 222 .0 a= —4,d=2
. 820 . Sh=58Bn+7in=7
S, =2(3n-1);376 . M @n+1 (b) 2n
140 (i) T, =3n+1 (iii) 175
= — 4 — . Ty; 1010
e e S =7,5=16T,=7,T,=9
5050 e (i) 39 i) T, =4n—1
> _ L (iv) 100
flassmdhdn e =12 )a=48d=—4 (i) Ty
@ (i) 25 (iii) 312

WONoU,WN=

| | . (a=-4d=38 i) 9
L L (i) a=29,d= -2 ii) 200
(i) T, = 4n + 1 (iv) 860 i) o =30
Ma=-15d=6 (i) 120 " O [pattern 2

No. of blue tiles 33

(i) T,=12n+9 (i) 129
(iv) S,=35B0+12n) (v) 7




