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Section 2.2 Nature of quadratic roots

9. Prove that the equation (k — 2)x> + 2x — k = 0 has real roots, whatever the value of k

Arf'a,"q'ac whea 2eal A2o

A= (2)* = 4 (k-2)(k)
= 4§ BK*-3K

= (2k-2)zk - 2)

= (2k-2)* >o
KD

3. Find the discriminant of each of the following equations and state if the roots are

(a) real and different (b) real and equal (c) imaginary.
(i) 22 +x+5=0 (i) —2x>+3x+1=0 (i) 3x>+2x—1=0
(iv) =3+2x—x*=0 (v) ¥*+8x+16=0 (vi) 25— 10x +x*=0
), i) )
A=1*+46)6) | A= 24D | A= 2 =4 (3)(-)
= |+4o=4) = 9+3 =4 +12
20 . = I?. >o = IL >b
Real and different Real and different Real and different
v v) Vi)
2
A=(2)=tC0ED| A= g -4 ()L | A= Elo)* —u(i)as)
-"'("")l = éLI"U-} = |oo — [boe
= - g <0 =0 =0
imaginary Real and equal Real and equal
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10. Find the value of k for which the equation (k — 2)x* + x(2k + 1) + k = 0 has equal roots.

> A=o
> (2k+1)2~4('<-2)('<)=°

GR*+4K+1 - 4RI+ IK =0

12k +| = o
g L
12

13. Show that the equation x* — 2px + 3p’ + g°> = (0 cannot have real roots for p, g € R.

I re A 2o

A= C2p)* - $(D(%"+97)

= L}_Fq_ _ '2/91.__ q_iz

= imaginary roots
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Section 2.3 Solving quadratic and linear equations

{ Example1 )

Find the point(s) of intersection between
(i) x —y =3 and the curve y = x* + 5x + 1.

(i) x—y=-1

)
Q@ +\J,: + X+

@ x+1= X450+

X'+ =0
X (x+4)7o
X=o \X=’q’
® Y 0tl=1
pe(o)

‘J‘:—-"IH‘—’}
rf (—'-t"'})

O y-x-3
@ X-3=X45x+)
xZ+bx+G¢=0
(x +2 Y(X+1)=0
X=-2|X=—%
@ ?:fﬂ.-’g=’s
pt (-2,-5)
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{ Example 2 )

Show that there are no poit(s) of intersection between the line x — y =35 and

the curve y = +5x + 1.

If no intersection = no real solutions to simultaneous equations
(D X-5= ?

@D x-5 = x*+5%+|
X* 14X +b=0o

= —HFE{0ey— ¢ (1))

= Y=g _ -2%2

® 4= -2%2i-6 = -+

Solufmns

(—J-'J-\')—t}—i‘\) Qs (—7_+2i ,—‘%-\—2_‘\)

() teoeite
Lingar
@ Sub ondl

Solve
7u,a.d»<ah'c

(D sub kack
into Luherl
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Section 2.3 Solving quadratic and linear equations

Solve: 12, x2+ 3y +2x —4y +3=0
x—y+3=0

O x=y4-3
@ (43) +y +2(y>) -4y 370

WJ—;‘ +27_-L~4}+370
Z}‘ -37 tb =o

y’—q\; 350

(3 -3XAy-1)=

43 4=

@ K=3-)=-0 Pt("ig)
Xz 173 720 pt (-2,10)

Section 2.4 Quadratic and linear equations in context
N\

(Example 7.

A right-angled triangle is to be made from a rope B
24 m long, If the hypotenuse of the triangle, AB. g
has to be 10m, find
(i) an equation in terms of x and y for the
perimeter of the triangle
{(i1) an equation in terms of x and y for the
hypotenuse of the triangle.
(iii) Solve the equations to find possible
lengths of the base (x) and height (y)
of the triangle,

(i) 24= (o +x+y ) © =Xy
X‘H}’IH lvoo=)("'-|'l11

W @ x= -y

@ (4-y¥ +y'= o0 @ x=14-b=8

19 —287+y‘+c'[‘— loo=0 Pt ("){)
‘27"2«8‘}1’65’0 x=14¢-% = C
‘f". l‘h}*%-o pt(?,L\

(y - ¢ Xy -9)=c
4e6 | y-¢
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{ Example2 )}

A satellite is on a fact-finding
mission 1o the moons of Pluto.
The equation x —y =13 x—y= 3
represents its path. A comet is (path of satellite)
discovered moving in a curve in ‘
the same plane as the satellite.

If the path of the comet is determined

tobe x* + 32 —36x + 224 =),

decide if their paths will cross.

a2 by 36x t224=0
(path of comet)

O X=3+y

) (349 447 -36(34y) 224 =0
‘7+67+~{‘+7‘- 3«2—3(,7+22‘-\=o
27,‘_20? tib|=0

A= (3" - 4 (2)61) > e

= they will cross

Section 2.4 Quadratic and linear equations in context

November 24, 2012

Aside

If they
intersect then
there is a real
solution to

the simultaneous
equations

je. AZo
o-c erq‘(Laf'\'L

10. The hypotenuse of a right-angled triangle is 6 cm longer than the shortest side.
The third side is 3 cm longer than the shortest side. Find the length of the shortest side.

fox b= Showhort Stolr

Q=b+6

(p+0)e= bt + (b+2)°
bt+12bt3b=b>+ b tbbt+q

b* - b - 1% =o
(o ~)(b+8)=0

= b=’3
b "l/\ 3
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13. A circular swimming pool with a diameter of 28 metres has a
wooden deck around its edge.

If the deck has an area of 607 m?, find the width of the deck.

Aﬂu /nﬂ? &k HiO('Hs f“*n‘)‘
e

Il gess = ()" =19em

Totot hea = T (14+x)* = 19bw + Lo

7 J3E+28X AN = 196 teo
X2+ 28X -bo =0

(X +30)( X —2) =°
= - 3o X=2
X s;() Z

Roots of quadratic equations.

i l\(z—\' bX +¢ =0
)( (S\Ah f (P/n::l;cl—) =6

% X‘L‘I' éX +5 =o
(X + S )X +1)=°
'{V'{'.S X‘;—S/ I%Z_I

SumofRoots= R, +R2 = -6

Product of Roots = (RI)(ﬂZ) = g
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g X cooeffictent

u.\'ﬁxl "‘é)( tc =0

2 C
N A L
Qa Q

)(7' ~ (Sum) X+ @Lool.cT) -0

K;Kl - %

. <b
ﬂ|+£1 ’a‘

Section 2.5 Forming quadratic equations from Aside
their roots

(Example 1 )

Write the equation of a curve whose roots are 7 and —3.

X . (Sw».\))( + Bzul-.b >

Sum Product

X'-(2-9)x + () =o

X2- (Rs)¥+(ri)<0
-0y -3s =0 S (
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( Example2 }

If x=13 and x =22 are the roots of a quadratic equation ax’+ bx + ¢ = 0,

find 4, b and ¢. - 1

- (§3 + —_{:)x t (S]\)(—%\:o

- ('ziz AN (-/3),0

\(z"\iﬂ( "310 v

2 2
> 2x* -d3x -3=o

Section 2.5 Forming quadratic equations from
their roots

November 24, 2012

Aside

W2 - (Sur) X + fladict =0

1. State (i) the sum and (ii) the product of the roots of each of the following

quadratic equations.

(a) x> +9x +4=0 (b) x*=2x—-5=0

Sum of Roots = - 9 Sum of Roots = 2

Product of Roots = I Product of Roots

—_—g
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3. Find the quadratic equations that have the following pairs of roots (r, 1,).

(iv) (v5.4)

vt - (Q\MAX ¥ RRy=0
\ - (LH-S%)X ¥ 4Ss-0

.
5)

|t

(viii) (

A= (0rR )X + Ry =o

(5 Bk

Xt _ Ei‘)x + % zo

(o

Kt - By + % =e
/o X

multiply by 10

[oX%-3Ix +3=o



