
3.12 Two lines in the x–y plane are described by the expressions:

Line 1 x+ 2y = −6,
Line 2 3x+ 4y = 8.

Use vector algebra to find the smaller angle between the lines at their intersection

point.
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Figure P3.12 Lines 1 and 2.

Solution: Intersection point is found by solving the two equations simultaneously:

−2x−4y = 12,

3x+ 4y = 8.

The sum gives x = 20, which, when used in the first equation, gives y = −13.

Hence, intersection point is (20,−13).
Another point on line 1 is x = 0, y = −3. Vector A from (0,−3) to (20,−13) is

A = x̂(20)+ ŷ(−13+ 3) = x̂20− ŷ10,

|A| =
√

202 + 102 =
√

500.

A point on line 2 is x = 0, y = 2. Vector B from (0,2) to (20,−13) is

B = x̂(20)+ ŷ(−13−2) = x̂20− ŷ15,



|B| =
√

202 + 152 =
√

625.

Angle between A and B is

θAB = cos−1

(
A ·B
|A||B|

)
= cos−1

(
400+ 150√
500 ·

√
625

)
= 10.3◦.


