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Simultaneous Equations – intersection points of straight lines



Question 6 If x and y satisfy the simultaneous equations 1  a  x  ay  0 and ax   a  6  y  b where a and b are constants, find the value of a and of b for which the above system of equations has infinitely many solutions. Solution Note that the equations are straight lines. For two straight lines to have infinitely many intersection points, the two lines are exactly the same, such that every point on one line is also on the other second line. Express equations of both straight lines in the form y  mx  c (1  a ) x  ay  0 ay  (1  a ) x (1  a ) x y  0  1 a ax  ( a  6) y  b ( a  6) y  b  ax a b y x  2 a6 a6 Gradient from (1) is exactly the same as gradient from (2) 1 a a  a a6 1  a   a  6    a 2 a  6  a 2  6a   a 2 6  5a  0 6 a 5 They have exactly the same y  intercept b a6 a60
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