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1. (20%)  Let 𝑉 = 𝑹𝟒 and 𝑊 = span{[1, 1, 0, 2], [2, 0, 1, 1]}.  Find a basis for 𝑊⊥. 

 

2. (20%)  Let 𝑇 ∶ 𝑃2(𝑹)−→ 𝑃2(𝑹) be defined by 𝑇(𝑝(𝑥)) = 𝑝(𝑥 + 1) + 𝑝′(𝑥), where 𝛽 =

(𝑥2, 𝑥, 1) and 𝛽′ = (𝑥2 + 1, 𝑥 + 1, 2) are ordered bases for 𝑃2(𝑹).   

(a) Find the matrix representations  [𝑇]𝛽   and [𝑇]𝛽′   of Ｔ relative to 𝛽 and 𝛽′,  respectively. 

(b) Find an invertible matrix C such that [𝑇]𝛽′   = 𝐶−1[𝑇]𝛽   𝐶. 

 

3. (20%)  Use rotation and translation of axes to sketch the curve 3𝑥2 − 10𝑥𝑦 + 3𝑦2 + 16√2𝑥 = 32. 

 

4. (20%)  Let 𝐴 = [
3 −1 −1

−1 3 −1
−1 −1 3

].  Find an orthogonal matrix 𝑃 such that 𝑃−1𝐴𝑃 is a diagonal 

matrix. 

 

5. (20%)  Let 𝐵 = [
2 −1 1
1 2 𝑠
𝑠 𝑠 2

].  Find all the real numbers s such that B is a singular matrix. 


