Oliver Murphy: Discovering Maths 4: EXERCISE 2G
1.(i)

x* —(sum) x + product=0

x> —(3+2)x+3%x2=0

= Xx*-5x+6=0

(i)

x* —(sum) x + product=0

X’ —(5+7)x+5x7=0

= x*-12x+35=0

(i)

x* —(sum) x + product=0

X2 —(5+(=2))x+5x(-2)=0
= x*-3x-10=0

(iv)

x* —(sum) x+ product=0

x> —(6+0)x+6x0=0

= x*-6x=0

(v)

x* —(sum) x+ product=0

% _@+(_3)jx+gx(_3)

:>x2+%x—%:0:>2x2+x—15:0

(vi)
x* —(sum) x+ product=0

NGO [ P IO
2 5 2 5

0

:>x2—lx+i:0310x2—7x+1:0
10 10

(vii)

x* —(sum) x+ product=0

SR NEE
44 4)" 4
:x2—3:0316x2—9:0

16
(viii)
x* —(sum) x+ product=0
x2—(4+\/§+4—\/§)X+(4+\/§)X(4—\/§)=0

= x?-8x+4°-3=0=x*-8x+13=0
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(ix)

x* —(sum) x + product=0
X2 —((—1—\/§)+(—1+\/5))X+(—1—\/§)x(—1+x/§) =0

S x24+2x+12-2=0=x*+2x-1=0
(x)

x* —(sum) x + product=0
2 1-/3 . 1++/3 1-/3 1+f o
2 2 2 2 )
2

:xz—x—%:O: 2x° —2x-1=0

2.(i)

x* —(sum) x + product=0
X*—(a+p)x+aff =0

X -2Xx+7=0=>a+p=2
(i)

X*—(a+p)x+aff =0

X' -2x+7=0=>af =7

(iii)

a2+,82:(a+ﬁ)2—2a,5
=22_2x7=-10

(iv)

1.1 _p+ra_2

a B af T

(V)

o+ p° =(a+p)(a’ —ap+p*)
=(2)(-10-7)=-34

(vii)

a? 2 =(ap) =(7) =49

(viii)

a’f+pla=af(a+p)=7(2)=14

3.(3i)
x* —(sum) x + product=0
X' —(a+p)x+aff =0

X —Tx+3=0=>a+ =7
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(ii)
Xz—(a+ﬂ)x+a,b’=0
X*—7x+3=0=0af =3
(iii)
a’ + p? :(a+ﬂ)2—2a,8
=7"-2x3=49-6=143
(iv)
a*f =(ap) =(3)" =9

4.(i)

x* —(sum) x+ product=0
Xz—(a+ﬂ)x+aﬂ=0
X*-bx+2=0=>a+ =5
(i)

X*—(a+p)x+aff =0

X —5x+2=0=af =2

(iii)
1.1 _pra_ 5
a B aff 2
(iv)

a’+ 7 =(a+B) -20p
=52_2x2=25-4=21

(v)
a f_a+p 2
B a pa 2
5(i)

x* —(sum) x + product=0

X' —(a+p)x+aff =0

X +6x+11=0=a+pf=-6and aff =11

o’ + 2 =(a+p) —20f=(-6) —2x11=36-22=14

(i)

a3+,b’3:(a+,6’)(a2—aﬂ+,b’2)
—(-6)(14-11) =18

(iii)

o+ fa=ap(a’+ ) =11(14) =154

(iv)

@ B _ap 18

p « - Ytos Y
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6.
x* —(sum) x+ product=0

x> —(a+p)x+aff =0

2X° +3x+7=0=> x2+gx+%:0

:>a+,6’:—g and aﬂzg

o+ B =(a+p)(a’ —ap+p*)

a’+ p? =(a+ﬂ)2—2aﬂ=(—g} —2x%=—%
3 3 2 2 3 19 7)) 99
4 +ﬂ :(a+ﬂ)(0! —aﬂ'i'ﬂ ):(—Ej(—j—zjzg

7.(i)

x* —(sum) x+ product=0
X*—(a+p)x+aff =0

4x* —8Xx+5=0= x2—2x+%:0
5
=S a+pf=2and a,B:Z

a’+ p? :(a+ﬂ)2—2a,8=22—2x%:g

(i)
et st o5
8.

x* —(sum) x+ product=0
X*—(a+p)x+aff =0
X?—px+q=0
=Sa+pf=pand af =q

a’+f=(a+B) —2af=(p) -2xq=p*-2q
=o'+ =(a+p)(a’ —ap+p*)=(p)(p’-29-0)=p°-3pg
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9.
x* —(sum) x + product=0

X' —(a+p)x+aff =0

X -2px+q=0=a+p=2pand aff =

o'+ 7 =(a+p) —20p=(2p) -2xq=4p’-2q

a'+pt=(at + p7) —2(ap) =(4p* —2q) —2(q)
=16p* —-16p*q+4q9°—2q° =16p* 16 p°q+2q°

10.

x* —(sum) x+ product=0

X' —(a+p)x+aff =0

b c
ax’+bx+c=0=x*+—x+—=0
a a

:>a+,6’:—g and a,b’zg

2 2
a +a
B a_pra’

a p Pa
2 2 2 _

ﬂ2+a2=(ﬂ+a)2—2aﬂ=[—9j —2><£=b—2—£=b 22ac

a a a* a a

b? —2ac
ﬁ+g_ﬂ2+a2_ a’ _b’-2ac a_b’-2ac
a B pa c a’ c ac
a

11.

x* —(sum) x + product=0

X —(a+p)x+aff=0=x*—(a+3a)x+a(3x)
x> —4ax+3a’ =0

X* + px+q=0

=4a=-pand 3a’ =q

= 3p” =3(4a)’ =3x16a* = 48a’

160 =16(3a’ ) = 482 thus 3p* =16
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12.

x* —(sum) x + product=0

XZ—(a+,B)X+a,B:0:> XZ—(a+a+2)X+a(a+2)
x> —(2a+2)x+a’ +2a=0

x* —2kx+t =0

=Sa’+2c=tand 2a+2=2k =>a+1=k

= (k-1)(k+1)=k?-1=(a+1)’ -1=a’ +2a+1-1=a’ + 2a =t

13.(i)

x* —(sum)x+ product=0

X' —(a+p)x+af=0=x*—(a+2a)x+a(2a)
x? =3ax+2a’ =0

b ¢
X2 +—X+—=0
a a

b’ 2 b?
(gj :(—3a) :>¥:9052 = 2b* =18a°a*

c
~ =20® = c=2aa* = 9ac =18a’a*
a

= 2b® =9ac
(i)

ax’+bx+c=0
{ax2 —15x+25=0
One root is double the other = 2b* =9ac
= 2(-15)" =9a(25) = 450 = 225a
= a=450+225=2

} a=a, b=-15 ¢=25

14.(i)
x* —(sum) x+ product=0

X’ —(a+p)x+af=0=x—(a+a)x+a(a)
X —2ax+a’ =0

X’ —bx+c=0

b? =(20{)2 = b? = 4a?

4c =40’ = b* =4c

(i)

X’ +bx+c=0
{xz ~14x+k =0
Equal roots = b* =4a
= (-14)" = 4k =196 = 4k
=k =196+4=49

} b=-14, c=k
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15.(i)
x* —(sum) x+ product=0

X' —(a+p)x+af=0=x"—(a+a+l)x+a(a+1)

X’ —(2a+1)x+a’+a =0

b ¢
X +—X+—=0

a a
2 2
=N (gj - (—(Za +1))2 3%: 4o’ +da+1

= b? =4a’a® +4a’a+a’* = b’ —a’ =4a’a’ + 4a’a

c
“=a’+a=c=aa’+aa = dac =4a’a’ + 4a’a
a

= b’ —-a’=4ac
(i)
ax’>+bx+c=0
{4x2 —-16x+k=0
Roots differ by 1 = b*—a® =4ac
= (-16)" 42 = 4(4)k = 240 =16k
=k=240+16=15

} a=4, b=-16, c=k

16.(i)

x* —(sum) x + product=0
X*—(a+p)x+aff =0

X*-5x-7=0

=S a+pf=5and af =-7

o’ + 2 =(a+p) —2ap =(5) —2x(-7)=39
(i)

o* 2 =(ap) =(-7)" =49

The quadratic with roots o> and 3 is given by
X —(a’+ ) x+a’ f7 =0=> x> ~39x+49=0

17.(i)

x* —(sum) x+ product=0
Xz—(a+ﬂ)x+aﬂ=0
X*+3x+7=0
Sa+pf=-3and aff =7
1,1 _p+a_3 11
a ' 7

B ap 7" ap
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(ii)

The quadratic with roots 1 and 1 is given by:
(04

x2—(£+1Jx+i:O
a p of
2 3 1 2
=X - = x+7:0:>7x +3Xx+1=0

18.(3i)
x* —(sum) x+ product=0

X2 —(a+p)x+af=0
2x2—x—8:0:>x2—%x—4=0

:>a+,6’:% and aff = 4

o+ B =(a+p)(a’ —ap+p?)

a? + 52 =(a+ﬂ)2—2aﬂ=[%)2—2x(—4)=8-25

=a’+p° =(a+,8)(a2—aﬂ+ﬂ2):(%j(8-25—(—4)):6-125
a*f =(ap)’ =(-4) =64

(i)

The quadratic with roots o® and £° is given by:

X —(a’+ %) x+a’p* =0

= x* —6-125x +(—64) =0=8x* —49x-512=0

19.

X*—(a+p)x+aff =0

2x2—9x+8:0:>x2—gx+4:0

:>a+,6’=% and aff =4

The quadratic with roots 10« and 104 is given by:
x* —(10r +108) x +(10x)(108) =0

= x*-10(a + ) x+100ef = 0= x° —10(%}x+100(4) =0
= x> —45x+400=0

20.(i)
X' —(a+p)x+aff =0

X -7x+2=0=>a+p=7and aff =2
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(a-pB) =a’—2af+p* =(a+p) —2af—20p
=(a+p) —4af=T"-4x2=41

a—ﬂ:i\/(a—p’)z:i\/ﬂ
Buta>ﬂ:>a—ﬂ>0:>a—,6’:\/ﬂ
(i)
x* —(sum) x+ product = 0
- Z+ﬁjx+2£=0
p « pa
) [+ f
Pa
2 —(OH'B)Z_aﬂ X+1=0
Pa

2 72_2

Jx+1=0

]x+1=0
x2—4—27x+1:0:>2x2—47x+2:0

21.
X' —(a+p)x+aff =0
3x2—6x+2:0:>x2—2x+§:0

S a+f=2and aﬂ=§

The quadratic with roots 2« — g and 23—« is given by:
X' =(2a-p+2f-a)x+(2a-p)(2f-a)=0
:>X2—(a+,6')x+4a,6—2052—2,6‘2+,6’a20

Now

= x*—(a+p)x+9af~2(a+p) =0
:>x2—2x+9(§j—2(2)2 =0

= x?-2x-2=0
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22.(i)

x* —(sum) x + product=0

X' —(a+p)x+aff =0

X+ px+q=0=a+pB=-pand aff=q

a’+ fp? :(a+ﬂ)2—2a,8:(—p)2—2xq: p® —2q

(i)

o+ =(a+ ) ~2(ap) =(p* - 20) ~2(a)
=p‘-4p°q+49° -2¢°
=p'-4p°q+29°

(iii)

Xz—(a4+ﬂ4)x+a4ﬁ4:0

= x*—(p*-4p’q+29%)x+q* =0

23.

X' —(a+p)x+aff =0

b c
ax’+bx+c=0=>x*+—x+—=0
a a

:>a+,6’:—g and off =

oo

The quadratic with roots — and % is given by:

R

= affx’ —(ﬂ+a)x+1=0

:{ijz—(—ij+1:0:>cx2+bx+a:0
a a
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24.(i)
x* —(sum) x+ product=0

X*—(a+p)x+aff =0

2x° —5x-1=0=> xZ—Ex—lzo
2 2

:>a+,6’:g and a,b’:—%

o+ =(a+p)(a’ —ap+p*)

a’+ p? =(a+ﬂ)2—2aﬂ=(gj —2x£—lj=§
e e-orss () 3342
(i)

The quadratic with roots 1+l and 1+% IS given by:

a
x2—(1+£+1+£Jx+(1+1j(1+£j:0
a p a p
SN [P RC N N S S S,
o a [ af
5 5
x| 242 x+1+L+L:0
1 (_1 _1j
2 2 2

= x*—(2-5)x+1-5-2=0=x*+3x-6=0
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25.

Suppose x* —2x—3b =0 has roots «, 3,
and x* —7x+2b =0 has roots a, 7.
A: a+p=2

B: aff =-3b

C: a+y=T7

D: ay=2b

Now D =y :Z—b, substitute in C
(24

:>a+2—b:7:>a2+2b:7a E
a

A= [ =2-a«, substitute in B
a(2-a)=-3b=2a-a*=-3b

o’ -2a

Sa’-2a=3b= b F

2_
Substitute F in E: «* +2[a 320‘} =Ta

=32’ +2a’ —4a =21la = 5a* - 250 =0

= a(7-5a)=0=a=00ra=>5

525 15
3 3

Substitute in F: b = 5

2
orbzo_—;ﬂ):Obutb;«tO:a:Sandb:S

12 of 13



Oliver Murphy: Discovering Maths 4: EXERCISE 2G

26.

A: 2x* -5x—-k =0

B:10x* +11x+k =0

If A and B have a common root, then there is

a value of x for which A=0and B=0 and hence A+ B =0.
A+B:12x* +6x=0=2x’+x=0= x(2x+1)=0

:X:OOrx:—l
2

Substitutingx=0in A = -k=0=k=0.
Substitutingx=0inB = k =0.

Substituting x = —% in A

1Y’ 1
=2|-——-| -5|-—=|-k=0=>3-k=0=k=3.
2 2
I 1.
Substituting x = ) inB
1Y’ 1
=10 - +11 - +k=0=>-3+k=0=>k=3.

Thusk¢0:>x:—% and k = 3.
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