(a) We have, by linearity, that

which shows that they are orthogonal.  Notice that  is a basis, so all three vectors are linearly independent. It follows that the two vectors in  are also independent and their span is the same as the span of . Combine the two facts, we conclude that it is an orthogonal basis for 
(b) We have

Thus, the length is . We can also notice the fact that  is the sum of two vectors orthogonal to each other and apply Pythagorean identity.
(c) We have



which gives 



