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(a) (4 points) Let P,A,B ∈ R2. Write down the definition of P ∈ `AB .

Solution. P ∈ `AB if and only if there exists t ∈ R such that P = (1− t)A+ tB.

(b) (4 points) Let A,B,C,D ∈ R2. Write down the definition of `AB // `CD.

Solution. `AB // `CD if and only if there exists t such that (D − C) = t(B −A).

(c) (2 points) Let A,B,C,D ∈ R2. Assume `AB and `CD are parallel. Show that if there exists a
point P ∈ R2 such that P ∈ `AB ∩ `CD, then C ∈ `AB .

Solution. Since `AB and `CD are parallel, there exists t ∈ R such that (D − C) = t(B − A).
Since P ∈ `AB ∩ `CD, we have r, s ∈ R such that P = (1− r)A+ rB = (1− s)C + sD. Thus,

A+ r(B −A) = C + s(D − C) = C + ts(B −A),

C = A+ (r − ts)(B −A) = (1− (r − ts))A+ (r − ts)B.

By definition, we conclude that C ∈ `AB .
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