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Francois Viete
(1540-1603)

Vieta's formulas

Francois Viete was a french lawyer and mathematician.

He worked on trigonometry and on equations. One of
his merits 1s the introduction of letters for general
numbers.

Vieta's fomulas:

x, and x, are solutions of the equation

1 2
x2+px+q=O
if and only if
x,+x,=—p and x, -x,=gqg

The formulas of Vieta are mostly used for checks.
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Vieta's formulas: Proof

monic form (p-q-form): x* + px+qg=20

2 2
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i 2 \/(2) q *2 2 \/2) q
p \/pz p \/pz
+x, =-L2 —J[Z] —¢g -2 + || —-¢ = -
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2
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(a—b—c—form); ax2+bx—|—c=0 = x2+—x+£:O
a a
X, + Xx :_é, xl x2:£
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Quadratic equations: Exercises 7-10

Find a quadratic equation with given solutions

Exercise 7: X, = —3, Xy = 5

Exercise 8: X, = 3 — \/5, X, = 3+ \/5

x, and X, are solutions of the quadratic equation G.
Determine the following expressions without solving
for x, and X,

Exercise 9: G : xz +2x—14 =0

3 —5x 3 —5x
el e
x1+x2 x1+x2

Exercise 10: G : x> —20x +8 =0

5+2x1 5—|—2x2

x1+x2 x1+x2
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Quadratic equations: Solutions 7, 8

x2+px+q=O, X, +x,=—p, XXy = (¢

Solution 7:  x, = —3, Xy =5

quadratic equation: x> —2x—15=0

Solution 8: X; = 3 — \/5, X, = 3+ \/5

p=—(x +x,)=-6
qle-x2=(3—\/§)(3—l—\/5)=
=32 (V2’=9-2=7
quadratic equation: X —6x+7=0

7-1 Precalculus



Quadratic equations: Solutions 9-10

Solution 9:

G: x*+2x-14=0 = p=2 q=-14

D=1"-(-14)=15>0 = x, # x,

X, tx,=—p=-2, Xx,-x,=q=-14
3—5x1+3—5x2:6—5(x1+x2):_5+ 6 _
x1+x2 xl-l—x2 x1+x2 x1+x2

= —5-3 = —8

Solution 10:

G: x*-20x+8=0 = p=-20, q=238
D=(-20)"—-48=368>0 = x, # X,

x,+x,=—p=20, x,-x,=q=28
5—|—2x1+5+2x2:10+2(x1+x2):2+ 10 _
X, T X, X, T X, X, t X, X, T X,
=24+2=2
2 2
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Quadratic equations: Exercises 11-13

u and v are solutions of the quadratic equation G.
Determine the following expressions without determination
of u and v.

Exercise 11: G: 5x2+2x—-4=0

5—2u n 5+ 4v
u 1%

Exercise 12: G: 3x>—-5x—-4=0

3+ 5u B 3 +4v

u \%

Exercise 13: G: x>—=2x—-5=0

VUS—UV3

Vv —Uu
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Quadratic equations: Solutions 11-13

Solution 11:

G: 5x>+2x—-4=0 o x2+3x—ﬂ:0
5 5
_2 __4

D=2>—-4-5-(—4)=84>0, u #v

2 4
u+v=—-p=——, u-v=q=-——
P=75 =75
5—2u N 5+ 4v (5—2u)v (5+4v)u _
u v uv uv
:5(u+v)+2uv:2+§:g
uv 2 2

3+ 5u 3+4v 21
u 1% 4

Solution 12:

: 3 3
. vu —uv
Solution 13: = —uv (u+v)=10
vV —u
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Factorisation

ax>’+bx+c = a

b C
R o
a a

C
X, + X, = — — X, X, = —
1 2 a’ 1 72 a

=a -x2—(x1-|—x2)x—|—x1-x2} =

=a :(x2—x1x)—(x2x —xlxz)} =

=a x(x—xl)—x2(x—x1)} =

=a(x—x,)(x —x,)

Every algebraic equation of the form a x?+ bx + ¢ =0
can be factorised as follows

ax*+bx+c =al(x—x)(x—x,)
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Quadratic equations: Exercises 14-15

Determine the solutions of the following quadratic equations

x? — 4bx
a—2b

Exercise 14: a—+ 2b =

Exercise 15: x(x +3)+ala—-3)=2(ax — 1)
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Quadratic equations: Solution 14

x> — 4b x
+2b =
a a—2b
x° — 4bx
+ 2b = X — 2 #* 2
a b p— | (a b) (a b)

(@+2b)(a—2b)=x*—4bx o x*—4bx+4b*—a’*=0

x>+ px +q=0, p=—-4b, q=4b*>-ad*

Va = ,=2b+a, x,=2b-a

Xl - —

g = 2b + (=2b)—4b + o

X1,2
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Quadratic equations: Solution 15

x(x+3)+ala—3)=2(ax — 1)

x>+ (3—-2a)x +ala-3)+2=0

2
Xy, = (3 22(1) + \/(3—22a —ala-3)-2 =
2 4 2 2
X, =a—2, x,=a—1

10-2 Precalculus



