
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

Part Marks Level Calc. Content Answer U2 OC1

3 C CN A17 1999 P1 Q8

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

Part Marks Level Calc. Content Answer U2 OC1

1 C CN A17 1990 P1 Q18

3 A/B CN A17

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

Part Marks Level Calc. Content Answer U2 OC1

1 C NC A17 1991 P1 Q18

4 A/B NC A17
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4.[SQA]

Part Marks Level Calc. Content Answer U2 OC1

(a) 1 C CN A6 1994 P2 Q9

(b) 2 C CN C4, CGD

(b) 4 A/B CN C4, CGD

(c) 2 A/B CN A17
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5.[SQA]

Part Marks Level Calc. Content Answer U2 OC1

(a) 4 C NC A4 1996 P2 Q4

(b) 7 C NC A17, A18, A6
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6.[SQA]

Part Marks Level Calc. Content Answer U2 OC1

(a) 1 C CN A7 1991 P2 Q10

(a) 3 A/B CN A7

(b) 3 C CN G2, G3

(b) 4 A/B CN A23, A17, A20
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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

Part Marks Level Calc. Content Answer U2 OC3

(a) 1 C CN T8, A17 1998 P1 Q18

(a) 2 A/B CN T8, A17

(b) 1 A/B CN A1

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

Part Marks Level Calc. Content Answer U2 OC4

5 A NC G9, A17 for all k 2000 P1 Q6

•1 ss: know to examine radius
•2 pd: process
•3 pd: process
•4 ic: interpret quadratic inequation
•5 ic: interpret quadratic inequation

•1 g = 2k, f = −k, c = −k− 2
stated or implied by •2

•2 r2 = 5k2 + k+ 2
•3 (real r ⇒) 5k2 + k+ 2 > 0 (accept ≥)
•4 use discr. or complete sq. or diff.
•5 true for all k

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

Part Marks Level Calc. Content Answer U2 OC1

3 C CN A18 k = 1
4 2001 P1 Q2

•1 ss: know to set disc. to zero
•2 ic: substitute a, b and c into
discriminant

•3 pd: process equation in k

•1 b2 − 4ac = 0 stated or implied by •2

•2 (−5)2 − 4× (k+ 6)
•3 k = 1

4
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10.[SQA]

Part Marks Level Calc. Content Answer U2 OC1

1 C NC A18 1992 P1 Q17

3 A/B NC A18

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

Part Marks Level Calc. Content Answer U2 OC1

2 C NC A18 1993 P1 Q3

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

Find the values of k . 5

Part Marks Level Calc. Content Answer U2 OC1

1 C CN A18 1995 P1 Q20

4 A/B CN A18 k = −5, 3
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13.[SQA] For what value of a does the equation ax2 + 20x+ 40 = 0 have equal roots? 2

Part Marks Level Calc. Content Answer U2 OC1

2 C NC A18 1996 P1 Q2

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

Part Marks Level Calc. Content Answer U2 OC1

5 A/B CN A18, A16, CGD proof 2002 P2 Q9

•1 ss: know to use discriminant
•2 ic: pick out discriminant
•3 pd: simplify to quadratic
•4 ss: choose to draw table or graph
•5 pd: complete proof using disc.≥ 0

•1 discriminant = . . .
•2 disc = (−5k)2 − 4(1− 2k)(−2k)
•3 9k2 + 8k
•4 e.g. draw a table, graph, complete
the square

•5 complete proof and conclusion
relating to disc.≥ 0

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

Part Marks Level Calc. Content Answer U2 OC4

2 C CN A18, A20 1989 P1 Q18

3 A/B CN G13

[END OF QUESTIONS]
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