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1. The cubic equation
x3—5x2+px—q:0

where p and ¢ are positive real constants, has roots a, § and 7.

Given that
(@=B)+(B=7)°+(y—a) =14
(a) show that p =6

Given that

(b) determine the value of ¢

(c) Without solving the cubic equation, determine the value of (a4 1)(8 4 1)(y + 1)

[3]

[3]

[4]
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2. The quartic equation z* + bx® + cx? + dxz + 3 = 0 has roots «, 3, ~, . It is given that
a+B+y+6=-2, (a+1)’+B+1)*+(y+1)?*+(+1)?=6, o'+ +y 45" =2

(a) Find the values of b, ¢ and d [6]

(b) Given also that
(a+1)°+(B+1)°+(v+1)°+(6+1)°=20

find the value of a* + % + ~* 4 §* (2]
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3. The equation 23 — 422 — 2 + 6 = 0 has roots «, 8 and ~.

Determine the value of ) )

1

ath Bt

v+

[4]
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4. The quartic equation 3z* — 22 — 1022 + 8z + 4 = 0 has roots a, 3, v and 6.

Without solving the equation, find equations with integer coefficients whose roots are

and

[6]

| =

Q|+

1 1
@ 3355
2 2 2 nd 2 [6]

(b) a—1 3-1 -1
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5. The cubic equation z3 + 2 — 2z — 1 = 0 has roots «, 3 and 7.

1 1 1
ar1r 71 and o5 3]

(ail)Q i (51“)2 " <vl+1>2 2]

(a) Find a cubic equation whose roots are

(b) Find the value of

(c) Find the value of

() + ) ()

[2]
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6. The equation 3 — 1422 4 56 + ¢ = 0, where c is a constant, has three roots in geometric progression.
(a) Determine the roots of the equation (6]

(b) Find ¢ [1]
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7. The quadratic equation
2 —kr+1=0

where k is an integer, has roots o and (.
(a) Write down, in terms of k where appropriate, the value of a+ 8 and the value of af

(b) Determine, in simplest form in terms of k, the value of

(@®+8)+ (B> +a)

(c) Determine a quadratic equation which has roots
2 2
a4+ f and B + «

giving your answer in the form pz? + gz +r = 0, where p, ¢ and r are integer values in terms of k

[2]

[3]

[4]
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8. The roots of the equation
22+ 522 —4z —24=0

are «, # and 7.

Without solving the equation,

(a) write down the value of each of

at+B+y  af+By+ya afy

(b) Hence determine the value of

1 1 1

af * By * Yo
(a+2)(B+2)(v+2)

04252 +5272+72a2

[1]

[2]

2]

[3]
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9. The roots of the equation 323 + pz? — 120 — 8 = 0 are «, 5 and 7.
(a) Given that o+ S + v = 2, write down the value of p [1]
(b) Write down values for a8 + v + ya and afy [1]

(c) Hence find the value of (1 + 1) (1 + %) (1 + %) [3]
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10. The roots of the equation 23 + 222 — 52 — 3 = 0 are a, 8 and 7.
(a) Find o?p% + 3242 + 4202 [4]

(b) Find an equation with integer coefficients whose roots are o, % and 2 [4]
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11. The graph of y = 23 + 322 + px — 20, where p is a constant, crosses the z-axis at three points whose
z-coordinates are equally spaced.

Find the roots of
22 4+322+pr—20=0 (6]
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12. The cubic equation 2 — 3z + 1 = 0 has roots «, # and .

1 1
(a) Find a cubic equation whose roots are , , .
a—1"B—1~7-1

(b) Hence find the value of —— + —+ 1

ence find the value o .

(=1  (B-12 (y=1)

. 1 1 1

(c) Find also the value of + +

(=15 (B=10  (y—-1)°

[3]
[2]

[3]
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13. The quartic equation * — 222 + 2z 4+ 1 = 0 has roots «, 3, 7, 6.
(a) Find a quartic equation whose roots are a2, 32, 42, 62 and state the value of o + 32 + 42 + §2. [5]
(b) Find the value of a8 + 3% + % + 6. [3]

(c) Find the value of o® + 38 ++® + 8. (2]
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14. The equation z* — 22 — 22 — 224+ 1 = 0 has roots «, 3, v and 6.

1 1 1
(a) Show that a quartic equation whose roots are a + —, 4+ =, v+ — and § + 5 is
o v

B
wh — 4w — 2w + 12w +9=0 [3]

(b) Hence determine the exact roots of the equation 2% — 223 — 22 — 2241 =0. (3]
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15. The quartic equation z* — 223 + 322 — 42 + 1 = 0 has roots «, 3, 7, J.

1 1 1 1
(a) Find the value of S + 3 + 5 + 5
1 1 1 1
(b) Find the value of o] + 7 + 7z + 5

(c) Find the value of

[2]

[2]

[5]
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