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Section 2.3 — Arithmetic Sequence and Series

This booklet belongs to: Block:

A Sequence

e Asequence is simply a list of numbers

e Each numberin the list is called a Term

e They are listed: first term, second term, third term, and so on...
e Sequences can be finite (they end) or infinite (they don’t end)

Unlike graphing equations and using function notation of x and y values sequences use script notation.

Example:
Term 1 is known as: a, or ty
Term 2 is known as: a, or 27 .
. i o Depending on the resource, some people usea !
Term 3 is known as: as or t3 ; . . :
; other use t when denoting the first term. :
--------- e nrefers to whichever number you want to input
Thent*isknownas: a, or t, e
Sequence

A finite sequence is a function for which the domain (x — values) is a subset of the natural numbers:
{1,2,3,...,n} for some finite number n

An infinite sequence is function for which the domain (x — values) is the set of natural numbers: {1, 2,3, ...}
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Example 1: Write the first four terms of the sequence

_ n+l

a) an—T b) bn=2n—3 C) tn=2n

Solution 1:

a) o= Q=23 gL=3tiot g =S
1=y =2 27 o T 37 3 T3 4T 4 Ty

b) by=2(1)-3=-1, b,=(2)(2)=3=1 b;=2)3)=3=3, b,=(2)(4)—-3=5

) t;=2'=2, t,=22=4, t3=23=8 t,=2*=16

Arithmetic Sequence

e When we have a sequence in which the successive terms have a common difference, the sequence is
called and arithmetic sequence

e For example, the sequence, 3,7,11, 15, ... has a common difference of 4. Every next term is achieved by
adding 4 to the term previous.

e The common difference, d, of this sequence is 4.

If we look at the pattern we may see something helpful...

1° term: a; =a,
2" term: a, =a,+d We are able to express every term :
i with respect to the first term and the |
3 term: az=a,+d=(a;+d)+d=a;+2d E . :
3 2+ (a +d) + 1 : common difference! :
4thterm: a4=a3+d=(a1+2d)+d=a1+3d o !

e From this pattern we are able to generate the general equation of an Arithmetic Sequence

The nt" term of an Arithmetic Sequence

e For an arithmetic sequence {t,,} whose first term is a, with a common difference d:

t,=a+n—-1)d forany integern > 1
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Example 2: For each arithmetic sequence, identity the common difference.

a) 3,5,7,9,..
b) 11,8,5,2, ..

Solution 2:

a) 5—-3=2, 7—-5=2, 9-7=2, Therefored = 2
b) 8—11=-3, 5—-8=-3 2—5=-3 Therefored = —3

Example 3: Determine if the sequence {t,,} = {3 — 2n} is arithmetic

Solution 3: t;,=3-2(1) =1 T T e !
t,=3-2(2) =-1 |
t;=3—2(3) = -3

Example 4: Find the 12" term of the arithmetic sequence 2,5, 8, ...
Solution 4: a=2 d=3
t,=a+n—-1)d
tiz=2+(12-1)3 - 35

Example 5: Which term in the arithmetic sequence 4, 7, 10, ... has a value of 439?
Solution 5: d=7—-4=3

t,=a+n—-1)d

439 =44+ (n-1)3

435=n—-1)3 - 145=n-1

n = 146 The 146%™ term is 439.
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Example 6: The 7™ term of an arithmetic sequence is 78, and the 18" term is 45. Find the 1% term.

Solution 6:

There are 18 — 7 = 11 terms between 45 and 78. And the difference between them is45 — 78 = —33

So, 11d=-33 - d=-3 So, t,=a+ n—-1)d

This gets us the common t7=a+ (7 —-1(=3)
f:llfference by using the gap 78 = a + (—18)
i inall the terms we missed.

78+ 18 =a =96

Can use the 7™

term or 18"
Example 7: Find x so that 3x + 2,2x — 3,and 2 — 4x are consecutive terms of an arithmetic sequence
Solution 7:
Since they are consecutive,
2x—3)—-Bx+2)=d and 2—4x)—(2x—-3)=d

So, since they both equal d, we can set them equal to each other.

2x—3)—-Bx+2)=R2—-4x) — (2x—3)

2x—3—-3x—2=2—-4x—-2x+3

—x—5=—-6x+5 - 5x =10 - x =2

Once you have x, you can then work backwards to determine d and the first three terms.

2x—3)—(GBx+2)=d - 22)-3)-3@2)+2)=d - 1-8=d - d=-7

3x+2 - 3(2)+2=8
2x—3 - 2(2)—-3=1
2—4x - 2—-4(02)=-6

First 3 terms are: 8,1 -6
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Arithmetic Series

e An arithmetic series is when we take our given sequence and we add it all together (sum)

e We have finite and infinite sums just like we have for sequences, but we’re only going to look at
finite series

e Here’s the formula:

Sum of an Arithmetic Series

e The sum of the first n terms of an arithmetic series is given by:

Sn=§(a+l) or Sn=g(2a+(n—1)d)

Where a = the first term, | = the lastterm, and d = the commondifference

e We can interchange the two equations, depending on what information is given to us
e Then it really just becomes plug by numbers

Example 8: Find the sum of the positive integers from 1 to 50 inclusive.

Solution 8:

i Since we have a and [ we know

n i -
Sn = 2 (a+ 1) A/ we can use this one.

50
Sso=5 (1+50) - 25(51) - 1275

Example 9: Find the sum of the first 25 terms of the series 11 + 15 4+ 19 + ---

Solution 9: The series is arithmetic (has a common difference) witha = 11,d = 4,and n = 25

n / Since we don’t know [ we know
Sn = 2 2a+n—-1d) i we have to use this one.

25
Sps = QAD+@5-1D4) - 12522+96) - 1475

_________________________________________________
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Example 10:  Find the sum of the series 7 + 10 + 13 4+ --- 4+ 100.
Solution10: a=7,1=100,d=3 but

To find n we use the formula from Section 2.2
t,=a+n-1)d

Since we want to know how many terms there are and
100 is the last term, if we solve for that we'll get n.

100=7+(Mn-1)(3)
—-100=7+3n-3
- 100 =4+ 3n
- 96 =3n
n =32

We don’t know n, so we solve for that first

Now we can solve for the sum since we know n
S, =~(a+D)
n — 2 a
32

532 = 1712

Example 11:  Find the sumofthe 5+ 9+ 13 + --- 4+ 137
Solution11l: a=51=137,d =4 but

To find n we use the formula from Section 2.2

t,=a+n-1)d

Since we want to know how many terms there are and
137 is the last term, if we solve for that we’ll get n.

137=5+(n—-1)(4)
- 137=5+4+4n—-4
- 137=14+4n
- 136 = 4n

n =34

We don’t know n, so we solve for that first

Now we can solve for the sum since we know n
n
Sn = E (a + l)
34

Ssq = 17(142)

534 = 2414
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Section 2.3 — Practice Problems

EMERGING LEVEL QUESTIONS

Write the first four terms of each of the following sequences

www.mrherlaar.weebly.com

1. {n?-2} 7 {Z_":}
T gEs

Find the indicated arithmetic term

7. a=5,d=3,findt12 8. a:z,d
3

— 1, find t,
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10.

www.mrherlaar.weebly.com

a= 25,d = _125,flnd tzo

11.

a= _0.75,d = 0.05, flnd t40

12.

Find the number of terms in each arithmetic sequence

13.

a=6d=-3t,=-30

14.

a=—2,d=—2 find ty

a=-3,d=5,t, =82
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15. a=206,d=021t,=92 16. a=-03,d=-23t,=-394

17. -1,4,9,...,159 18. 23,20,17,...,—100

PROFICIENT LEVEL QUESTIONS

Find the first term in the arithmetic sequence

19. 6th term is 10; 18th term is 46 20. 4th term is 2; 18th term is 30
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21. 9th term is 23; 17th termis —1 22. 5th term is 3; 25th term is =57

23. 13th termis —3; 20th term is —17 24. 11th termis 37; 26th term is 32

10
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Find the sum of the arithmetic series
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25. 345474+ +@2n+1) 26. ~1424+5+-4+Bn-4)

27. 245+84-+77 28. 5494134497

29. (—41) + (=35) + (=29) + -+ 541 | 30. 2v/5 4+ 635 + 10v/5 + - + 50/5
31. 39 + 33+ 27 + -+ (—15) 32. 23 + 19 + 15+,,,+(—305)

11
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EXTENDING LEVEL QUESTIONS

Find the indicated value using the information given

33. 520, lf a, = 8, azo0 = 65 34. 5211 lf a, = 8! QAz0 = 65

35. See, if asg = 13,d = —9 36. nif S, = 180,a, = 4,t, = 16

12
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37. d, lf 540 = 680, a1 =11 38. 562’ lf a1 = 10,d =3

39. Slg, lf d= 4, A9 = 17 40. 540, lf d= _3,a40 =65

13
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Section 2.3 — Answer Key

2

2 33 2. -
3. 1; 9_4I 98;1_16 27. 526 =1027
4 12,37 28. S,, = 1224
5. 21,81 29. Sog = 24 500

" 3’'9’27’81 31. S0 =120
7.ty = 348 32. Sg3 = —11703
8. t9 = _§ 33. 520 =730

15 34. S, = 798

9. tyy=—

C0 Ty 35. Sg = 14 588
10. tpo = —21.25 || 36 n =18

1L Ly =12 37. d = —

12. tz; = —25.75 ' 13

13. n =13 38. Se3 = 6293
14. n =18 39. S49 = —361
15. n = 44 40. Su0 = 4940
16. n =18

17. n = 33

18. n =42

19. a = —
20. a = —

21. a =47

22. a =15

23. a=21

2. a =40

14
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Extra Work Space

15



