
Higher Mathematics

roots of quadratics

1.[SQA]

(i) Write down the condition for the equation ax2 + bx + c = 0 to have no real
roots. 1

(ii) Hence or otherwise show that the equation x(x + 1) = 3x − 2 has no real
roots. 2

2.[SQA] Show that the roots of the equation (k− 2)x2 − (3k− 2)x+ 2k = 0 are real. 4

3.[SQA] Given that k is a real number, show that the roots of the equation kx2 + 3x+ 3 = k
are always real numbers. 5

4.[SQA]

5.[SQA]
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6.[SQA]

7.[SQA]

(a) Write the equation cos 2θ + 8 cos θ + 9 = 0 in terms of cos θ and show that,
for cos θ , it has equal roots. 3

(b) Show that there are no real roots for θ . 1

8.[SQA] For what range of values of k does the equation x2 + y2 + 4kx − 2ky− k − 2 = 0
represent a circle? 5

9.[SQA] For what value of k does the equation x2 − 5x+ (k+ 6) = 0 have equal roots? 3

10.[SQA]
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11.[SQA] Find the values of k for which the equation 2x2 + 4x+ k = 0 has real roots. 2

12.[SQA] The roots of the equation (x− 1)(x+ k) = −4 are equal.

Find the values of k . 5

13.[SQA] For what value of a does the equation ax2 + 20x+ 40 = 0 have equal roots? 2

14.[SQA] Show that the equation (1 − 2k)x2 − 5kx − 2k = 0 has real roots for all integer
values of k . 5

15.[SQA] Find the possible values of k for which the line x− y = k is a tangent to the circle
x2 + y2 = 18. 5

[END OF QUESTIONS]
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