1.         
a) n(n+2)+1
=n²+2n+1
=(n+1)² 

b) n(n+4)+4
=n²+4n+4
=(n+2)² 

c) n(n+6)+9
=n²+6n+9
=(n+3)² 

d) Difference of 8:
n(n+8)+a=(n+4)² 
a=4²=16

Difference of 10:
n(n+10)+b=(n+5)² 
b=5²=25

Difference of 12:
n(n+12)+c=(n+6)² 
c=6²=36

Difference of 2k:
n(n+2k)+m=(n+k)² 
m=k² 

Multiplying two numbers with a difference of 2k and adding k² to the answer will give the square of these two numbers’ mean.

n(n+2k)+k²    
=n²+2kn+k² 
=(n+k)² 
2. 
  
a. n(n+1)(n+2)(n+3)+1
= n(n+3)*(n+1)(n+2)+1
=(n²+3n)(n²+3n+2)+1
=(n²+3n)²+2(n²+2)+1
={(n²+3n)+1}² 
=(n²+3n+1)² 

b. Even consecutive numbers and odd consecutive numbers both have difference of 2 between the terms.
n(n+2)(n+4)(n+6)+16
=n(n+6)(n+2)(n+4)+16
=(n²+6n)(n²+6n+8)+16
=(n²+6n)²+8(n²+6n)+16
=(n²+6n+4)²

c. n(n+3)(n+6)(n+9)+81
=n(n+9)(n+3)(n+6)+81
=(n²+9n)(n²+9n+18)+81
=(n²+9n)²+18(n²+9n)+81
=(n²+9n+9)²

d. Difference of 1: n(n+1)(n+2)(n+3)+1=(n²+3n+1)²
[n(n+1)(n+2)(n+3)+1⁴=(n²+3(1)n+1²)²]
Difference of 2: n(n+2)(n+4)(n+6)+16=(n²+6n+4)²
[n(n+2)(n+4)(n+6)+2⁴=(n²+3(2)n+2²)²]
Difference of 3: n(n+3)(n+6)(n+9)+81=(n²+9n+9)²
[n(n+3)(n+6)(n+9)+3⁴=(n²+3(3)n+3²)²]

Difference of 4:
n(n+4)(n+8)(n+12)+4⁴=(n²+3(4)n+4²)² 
n(n+4)(n+8)(n+12)+256=(n²+12n+16)² 

Difference of 5:
n(n+5)(n+10)(n+15)+5⁴=(n²+3(5)n+5²)² 
n(n+5)(n+10)(n+15)+625=(n²+15n+25)² 

Difference of 6:
n(n+6)(n+12)(n+18)+6⁴=(n²+3(6)n+6²)² 
n(n+6)(n+12)(n+18)+1296=(n²+18n+36)² 

Difference of k:
n(n+k)(n+2k)(n+3k)+k⁴=(n²+3kn+k²)² 

LHS=n(n+3k)(n+k)(n+2k)+k⁴ 
       =(n²+3kn)(n²+3kn+2k²)+k⁴ 
       =(n²+3kn)²+2k²(n²+3kn)+k⁴
       ={(n²+3kn)+k²}² 
       =(n²+3kn+k²)² =RHS



