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Insufficient justification will result in a loss of marks.

——————————————————

1. Find all complex numbers z so that z3+8
z3−8 = i. Write your solutions in the[10 marks]

standard form, and use square roots like
√
3
2 .

2. Find all complex zeros of the polynomial f(x) = x3 − 3x2 + x + 5 ∈ R[x].[8 marks]

3. Let u, v, and w be distinct vectors of a real vector space V .

(a). Show that span{u, v, w}=span{u + v − w, u + w − v, v + w − u}.[6 marks]

(b). Show that span{u, v, w}=span{u + v + 2w, v + w + 2u,w + u + 2v}.[6 marks]

(c). Show that {u + v + 2w, v + w + 2u,w + u + 2v} is linearly independent[6 marks]

iff {u + v − w, u + w − v, v + w − u} is linearly independent.

4. Define a map T : R3[x]→ R4 by T (f(x)) = (f(0), f(1), f(1) + f(−1), f(2))
for f(x) ∈ R3[x] where R3[x] is the real vector space consisting all real
polynomials in x with degree less than or equal to 3. Prove that

(a). T is linear;[3 marks]

(b). Find N(T ) (the null space);[5 marks]

(c). Find a basis for N(T );[2 marks]

(d). Find a basis for R(T ).[2 marks]

5. Let V be a finite dimensional real vector space, and let T : V → V be a
linear map with T 2 = T . Define W = {v ∈ V : T (v) = v}. Show that

(a). W ≤ V ;[3 marks]

(b). V = W + N(T );[6 marks]

(c). W ∩N(T ) = {0};[2 marks]

(d). V = W ⊕N(T ).[1 marks]


