6.2 Arithmetic Series

Lesson 2: Arithmetic Series

An arithmetic series is the sum of the terms of an arithmetic sequence. For example, an arithmetic
sequence is 5, 8, 11, 14, ... The related arithmetic series is 5+ 8 + 11 + 14 + ...
=1 -1

Y
Find the sum of the first 5 terms of the arithmetic series 12 +5-2— ...
12+5-2-9-16 = - 10

The sum of the first n terms of an arithmetic series, S,, can be determined using either of the following
formulae:

Sp =5t + tn) Sp =3 [2t; + (n = 1)d]

where 11 is the first term, # is the number of terms, d is the common difference, and #, is the nth term.
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Example 1: Determine the sum of the arithmetic series 5 + 8 + 11 + ... + 53.
(D Determine which term is 53. @ Determine the sum.
t,, 5 +(n-1X3) Q= 2(5+53)
= 5 t (n"XS) - -, 58
qg cn-axa)
1‘, n-1 - n= 17 Sn:q'q3
Example 2: Determine the sum of the first 10 terms of the arithmetic series:
-5 -5 }\ o
e\ 8
a)8+3-2-... b) +32 SHs
o= 2[2(8) + (10-1X5)] o= 2[2(%)+a(1)]
=5[1e + -45 ] =5[‘3'*‘1]
+ 2
-5[-21] =5 [3+%]
31
= -I45 -5 [3] _
< |_5§. or 5‘ or 5l.6
Example 3: Determine the sum, S,,, for each arithmetic series gescrlbed
a)t1=7,t8=79,ﬂ=8 b) h=12,d=8,n=9
q
Se=3(1+79) Sq= 3 [202) +(a-1X8)]
- H(%lo) :%[24 +6‘-I]
= 34y - (28]

= 3%



Example 4: Determine the value of the first term if the sum of the first 18 terms is 279 and the common
difference is —3.

n=ig S, = a[2t, + (n-1Xd)]

™21 279=8[2t, + (18-0(3)]

d=-3 219+ q[2t,-51]
;n - 2t,°5 t,= 4l
82 < 2t,

: For the arithmetic séﬁes, deférmine the value of nif t; = -6, 1, = 21, and S, = 75.
= N

Sn = -2- (t. + tn)
- N/

15= 2(-6+21)

2-75=2(15) -2
150 = n(15)
1S =1s

lo=n

Example 6: Find #10 and Sio for the series 10 + 7 +4 + ...

.= 10+9(-3) Q= 2(10-17)

= 10 -21 = 5(-17)

=11 = -35
Assignment Arithmetic Series Name:
1. Determine the sum of the arithmetic series 8 + 3 -2 — ... —=102.

2. Determine the sum of the first 9 terms of the arithmetic series with #1 = 12 and d = 8.



3. Determine the sum of the first 20 terms of the arithmetic series with 71 = —4 and 20 = 17.

4. For the arithmetic series, determine the value of n if 1 = 8, 1, = 68, and S, = 608.

5. Find t10 and Sio for the series —10 — 14 — 18 — ...

6. A training program requires a pilot to fly circuits of an airfield. Each day, the pilot flies three more
circuits that the previous day. On the fifth day, the pilot flies 14 circuits. How many circuits does the
pilot fly

a) on the first day?

b) in total by the end of the 5" day?

¢) in total by the end of the n'" day?



