Math 7

Nov 17th
Arithmetic Sequences

A sequence of oumbers is an arithmetic sequence or arthmetic progression i the difference between consecutive
terms is the same pumher, the commion difference or d.

Example: The sequence 1,5,%, 13, 17, ... is an arithmetic sequence because the difference between consecutive terms is
d = 4.

We can also find the n-th term if we know the st term and 47
Example: What is @y in the example above?

ai=1

gr=aj+d=1+4=5

am=ar+d={@m+di+d=m+2d =(1+4)+4=1+2x4=0
m=az+d={az+di+d={{m+d+d)+d=m+3d=1+3x4=13

The pattern is:

da = a1 + (n— 1)}4
ayg=ay+ 99 =1+ 99 4= 397
Properties of an Arithmetic Sequence
A useful property of an arithmetic seqoence is that any term s the arithmetic mean of its peighbors
_ Bt deel

.
Proof:

3y = da-1 +d
B = dns] — d
Adding these teo equalities gives us:
20n = Bu-1 * dnsl
from where we can g=t what we need.
Another property of arithmetic sequences is that we can find the common difference d if we know any teo terms a

and an:
d= Uy — iy

m—n

Sum of an Arithmetic Sequence

+
=ntm+ay+ - Fag =X ul IE'
Proof: To prove this, we write the sum in 2 ways, in increasing and decreasing order:

S =ay+az+---+a,

Sa=agta, g -ty




Adding these two expressions up and ooticing that o) + &, = a3 + 0,1 = @3 +a,_3 = ... wegeh:

25, =Vay +a,)xn
a:|+n.
S,=mx=—

Heomtewark

L Write the first 5 terms of an arithmetic sequence if oy =7 and d = 2.
z What are the first 2 terms for the sequence
ay, az—2—-2.5..7

aig= 131 and d = 12. What iz #

as = 27 and &y, = 6k Find the Frst term a; and the common difference d.

Find the common difference d in an arithmetic sequence if the g-th term is 18 and the n-th term i 44

In the arithmetic progression 5, 17, 29, 41, ... what term has a value of 4977

Find the som of the first 10 terms for the secies- 4,7, 10, 13, ...

Find the sum of the first 1000 odd nuombers.

Find the sum 2 + 4+ --- + 2018

In a given arithmetic progression, the first term is 6, and the 87-th term is 7B Find the common difference of this

arithmetic progression, and give the value of the first five terms.

i The 3-rd term of the arithmetic progression is equal to 1 The so-th term of it is three Gmes 25 mach as the §-th term. Find
the first term and the common difference. (Hint: Use the formula for the n-th term of the progression and write what is
given in the problem using this formula )

1z. There are z5 trees at squal distances of 5 meters in a line with a well, the distance of the well from the nearest tree being
1o meters. A gardener waters all trees separately starting from the well and he rebarns to the well after watering each tree
ko get water for the pext. Find the total distance the gardener will cover in order to water all the trees.

13. An arithmetic progression has first term a1 = a and commeon difference d = —1. The sum of the first r t=rms is equal to
the sum of the first 3n terms. Express a in terms of n.

iy * The sum of the first 20 terms of an arithmebic progression is zoo, and the sum of the next zo terms is -2o0. Find the
sum of the first hundred terms of the progression.
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