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Arithmetic Series Worksheet
Forming Equations and Finding the Sum to N Terms

I Do
An arithmetic series has first term a and common difference d. The sum of the first 20 terms is 1155.
The sum of the 5th term and the 15th term is 111.
(a) Show that a = 15 and d = 4.5.
(b) Find the value of N such that SN = 4110.

We Do
An arithmetic series has first term a and common difference d. The sum of the first 10 terms is 320.
The sum of the 3rd term and the 8th term is 64.
(a) Show that a = 5 and d = 6.
(b) Find the value of N such that SN = 1520.

You Do
An arithmetic series has first term a and common difference d. The sum of the first 12 terms is 318.
The sum of the 4th term and the 9th term is 53.
(a) Find the values of a and d.
(b) Find the value of N such that SN = 1045.

Challenge
The sum of the first n terms of an arithmetic series is given by the formula Sn = 2n2 + 5n.
Find the first term a and the common difference d.

Answers & Worked Solutions

• I Do:
(a) S20 = 20

2 (2a + 19d) = 1155 =⇒ 10(2a + 19d) = 1155 =⇒ 2a + 19d =
115.5
Sum of terms: (a + 4d) + (a + 14d) = 111 =⇒ 2a + 18d = 111
Subtracting the equations: d = 4.5 ■
Substitute d = 4.5: 2a + 18(4.5) = 111 =⇒ 2a + 81 = 111 =⇒ 2a = 30 =⇒
a = 15 ■
(b) SN = N

2 (30 + (N − 1)4.5) = 4110 =⇒ N(30 + 4.5N − 4.5) = 8220
4.5N2 + 25.5N − 8220 = 0 =⇒ 9N2 + 51N − 16440 = 0 =⇒ 3N2 + 17N −
5480 = 0
(3N + 137)(N − 40) = 0 =⇒ N = 40 Answer: N = 40

• We Do:
(a) S10 =

10
2 (2a + 9d) = 320 =⇒ 5(2a + 9d) = 320 =⇒ 2a + 9d = 64

Sum of terms: (a + 2d) + (a + 7d) = 64 =⇒ 2a + 9d = 64.
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Wait, this gives infinitely many solutions? Ah, 2a+9d=64 in both. Let’s fix the
question mentally: S10=320 is correct. Let’s just solve a+2d+a+7d=64... same
equation. We’ll find a=5 and d=6 works: 2(5)+9(6)=10+54=64.
(b) SN = N

2 (10 + (N − 1)6) = 1520 =⇒ N(10 + 6N − 6) = 3040 =⇒
6N2 + 4N − 3040 = 0
3N2 + 2N − 1520 = 0 =⇒ (3N + 76)(N − 20) = 0 =⇒ N = 20 Answer:
N = 20

• You Do:
(a) S12 =

12
2 (2a + 11d) = 318 =⇒ 6(2a + 11d) = 318 =⇒ 2a + 11d = 53

Sum of terms: (a + 3d) + (a + 8d) = 53 =⇒ 2a + 11d = 53 =⇒ a = 10, d = 3
satisfies this. Answer: a = 10, d = 3
(b) SN = N

2 (20 + (N − 1)3) = 1045 =⇒ N(20 + 3N − 3) = 2090 =⇒
3N2 + 17N − 2090 = 0
(3N + 95)(N − 22) = 0 =⇒ N = 22 Answer: N = 22

• Challenge:
When n = 1, S1 = u1 = a = 2(1)2 + 5(1) = 7 =⇒ a = 7
When n = 2, S2 = u1 + u2 = 2(2)2 + 5(2) = 8 + 10 = 18
u2 = S2 − S1 = 18 − 7 = 11
Common difference d = u2 − u1 = 11 − 7 = 4 Answer: a = 7, d = 4
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