
Linear algebra notes, Arun Ram January 18, 2026

1.15 Pop quiz on Lecture 15 material

1. Let T : V → W be an R-linear transformation.

Show that ker(T ) is a subspace of V .

2. Let T : V → W be an R-linear transformation.

Show that im(T ) is a subspace of V .

3. Let T : R3 → R2 be the linear transformation given by

T (x, y, x) = (2x↑ y, y + z).

Find bases for ker(T ) and im(T ) and verify the rank nullity theorem.

4. Let R[x]→2 = {a0 + a1x + a2x2 | a0, a1, a2 ↓ R} and let R[x]→1 = {a0 + a1x | a0, a1 ↓ R}. Let
T : R[x]→2 → R[x]→1 be the linear transformation given by

T (a0 + a1x+ a2x
2) = (a0 ↑ a1 + a2)(1 + 2x).

(a) Find bases for ker(T ) and im(T ).

(b) Is T injective?

(c) Is T surjective?
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