
Question: Prove by Mathematical Induction that

n∑
i=1

i2 =
n(n + 1)(2n + 1)

6

for all n ≥ 1.

Inaccurate Student Solution:

Let P (n) be the statement that

n∑
i=1

i2 =
n(n + 1)(2n + 1)

6
.

Step 1: Prove P (n) is true for n = 1.

1∑
i=1

i2 = 1 =
1(1 + 1)(2× 1 + 1)

6
.

Hence P (1) is true.

Step 2: Assume P (k) is true. So assume

k∑
i=1

i2 =
k(k + 1)(2k + 1)

6
.

Step 3: Prove P (k + 1) is true. So prove

k+1∑
i=1

i2 =
(k + 1)(k + 2)(2k + 3)

6
.

Proof:

LHS =
k+1∑
i=1

i2

=
k∑

i=1

i2 + (k + 1)

=
k(k + 1)(2k + 1)

6
+ k + 1

=
k(k + 1)(2k + 1) + 6(k + 1)

6

=
(k + 1)(k(2k + 1) + 6)

6

=
(k + 1)(2k2 + k + 6)

6

=
(k + 1)(k + 2)(2k + 3)

6

1


