Oliver Murphy: Discovering Maths 4: EXERCISE 2C
1.(i)
x?=2x-3=0=x*-3x+x-3=0
= x(x-3)+1(x-3)=0
= (x-3)(x+1)=0=x=3o0rx=-1
(ii)
X*—2Xx+1=0= x> —x—-x+1=0
= x(x-1)-1(x-1)=0
= (x-1)(x-1)=0= x=1
(iii)
X’ =2x=0=x(x-2)=0
=>x=0o0rx=2
(iv)
A% —-3x-1=0=4x*—4x+x-1=0
= 4x(x-1)+1(x-1)=0
= (x-1)(4x+1)=0
X-1=0=x=1
4x+l=0:>x:—E

4
(v)
4> —Ax+1=0=4x* -2x-2x+1=0
= 2x(2x-1)-1(2x-1)=0
= (2x-1)(2x-1)=0

2x—1=0:>x=l

2
(vi)
4% —5x+1=0=4x* —4x—x+1=0
= 4x(x-1)-1(x-1)=0
= (x-1)(4x-1)=0
Xx-1=0=>x=1
4x—1:0:>x:E

4
(vii)
X2—B6x—7=0=>X*-7x+x-7=0
= x(x=7)+1(x-7)=0
= (x-7)(x+1)=0=>x=7orx=-1
(viii)
X*—6X+5=0=x*-5x—x+5=0
= Xx(x-5)-1(x-5)=0
= (x-5)(x-1)=0=x=50rx=1
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(ix)
4x* ~9=0=(2x-3)(2x+3)=0

2x—3:0:>x:§

2X+3=0=x= —g
(x)
49x* —121=0= (7x—-11)(7x+11)=0

7x—11:0:>x=%

7x+ll=0:>x=—E

2. (i)
(2x-1)(x+3)=0

2x—1:0:>x:l

X+3=0=>x=-3

(i)

(2x-1)(x+3)=15

= 2x> +6x—x—-3-15=0

= 2x*+5x-18=0=2x*> +9x—4x-18=0

= X(2x+9)-2(2x+9)=0=(x-2)(2x+9)=0
X—2=0=>x%x=2

2X+9=0=> x:—g
2
(i)
(2x-1)(x+3)=4x
= 2x*+6x—x—-3-4x=0
=2x*+x-3=0=2x*-2x+3x-3=0
= 2x(x-1)+3(x-1)=0=(2x+3)(x-1)=0
2X+3=0=> x:—E

X—-1=0=>x=1

(iv)
(2x—1)(x+3)=5x

= 2x*+6Xx—Xx-3-5x=0

:>2x2—3=O:>x2:§:>x:i\/§
2 2
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3.
{ax2 +bx+c=0

> ey 2 0} a=1 b=-6,c=-2
X —6x-2=

_—b+yb®—4ac _ —(—G)J—F\/(—G)2 -4(1)(-2)

X

2a 2(1)
+ - +
x:6—;m=6—f*/ﬁ:6—22‘/ﬁ=3im

X=t+3=3+/11=>t=+/11

4,

x> —8x+12=0=x*-2x-6x+12=0

= X(x-2)-6(x-2)=0=(x-6)(x-2)=0
X-6=0=>Xx=6

X-2=0=>x=2

t?+t=6=>t"+t-6=0
t?+3t-2t-6=0=t(t+3)-2(t+3)
= (t-2)(t+3)=0=>t=2o0rt=-3

t?+t=2=t+t-2=0

t?+2t-t-6=0=>t(t+2)-1(t+2)
= (t-1)(t+2)=0=>t=lort=-2
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5.

X* —15X+56=0=> x> —7x—8x+56 =0

= X(x-7)-8(x-7)=0=(x-8)(x-7)=0
X-8=0=x=8

X=7T=0=>x=7

y+9:8:> y*+10=8y = y* -8y +10=0
y

{ax2+bx+c:0

a=1 b=-8 ¢c=10
y> -8y +10=0

by —dac _—(-8)%(-8)° ~4(1)(10)

y 2a 2(1)
y=8i;/ﬂ:8ix/22\/g=8i§\/5=4i\/6

y+£:7:>y2 +10:7y:> y2—7y+lO=O
y

= y?-5y-2y+10=0=y(y-5)-2(y-5)=0
=(y-2)(y-5)=0=>y=2o0ry=5
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6.
x?—8x+15=0= x*—3x—-5x+15=0

= x(x—3)-5(x-3)=0=(x-5)(x-3)=0
Ans. 1:x=50rx=3

Jp+pr3=5=p+3=5-p
(o73) ~(5- )
p+3=(5)'-2(5)(\/p)+(\/p)
B +3=25-10/p+ 4

—10,/p = 25-3=22
484 121

—100p =222 =484 = p=> — ==
100 25

CHECK: \[p +/p+3=5
121\ [(121
— |+, — [+3
(=%
i, e AL B0 s true
5 25 5 \25

\/B+\/ﬁ=3:>\/ﬁ=3—\/6
(753 =(o-7)

p+3=(3) -2(3)(\/p)+(Vp)
B+3=9-6p+ ¢
:>6\/6:>9—3=6:>\/B:>1
=p=1=1

CHECK: \/[p+/p+3=3

JO)+(1)+3=1+V4=3 TRUE

121
Ans.2:p=—orp=1
p 5 p
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7.
X+y=7=y=7-X

xy =10= x(7-x)=10=7x—x* =10
= 0=x*-7x+10=x*-2x—-5x+10
= x(x-2)-5(x-2)=0=(x-5)(x-2)=0

x=5=y=7-(5)

2
x=2=>y=7-(2)=5

Ans. (5,2) or (2,5)

8.
2X+y=7T=>y=7-2X

Xy =3=x(7-2x)=3=7x-2x" =3
=0=2x"-7x+3=2x* —1x—-6X+3

= x(2x-1)-3(2x-1)=0=(x-3)(2x-1)=0
X—3=>x=3

2x—1:>x:l

Ans. (3,1) or (%6)

9.
X—y=1l=>x=1+y

x2+y2:5:(1+y)2+y2:5:>1+2y+y2+y2:5
=2y +2y-4=0=> Yy +y-2=0=>y>—y+2y-2=0
=y(y-1)+2(y-1)=0=(y+2)(y-1)=0
—>y=-20ry=1

y=-2=x=1+(-2)=-1
y=1=>x=1+(1)=1

Ans. (1,1) or (-1,-2)
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10.
X+y=5=y=5-X

X’ +y*=13= x2+(5—x)2 =13= x*+25-10x+x* =13
= 2x* 10X +12=0= x> -5x+6=0= x*-3x—-2x+6=0
= x(x—3)-2(x-3)=0=(x-2)(x-3)=0
=>X=20rx=3

x=2=y=5-(2)
x=3=y=5-(3)

3
2

Ans. (2,3) or (3,2)

11.
2a—b=1=2a-1=b

ab=6=a(2a-1)=6=2a’-a=6
—2a’-a-6=0=>2a*’-4a+3a-6=0
= 2a(a—-2)+3(a-2)=0=(2a+3)(a—2)=0

2a+3:>a:—g

a-2=a=2
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12.
X+2y=5=x=5-2y

X2+y2=5=(5-2y) +y?=5=25-20y +4y* +y> =5
=5y’ -20y+20=0= y*—4y+4=0=y* -2y-2y+4=0

=y(y-2)-2(y-2)=0=(y-2)(y-2)=0
=>y=2

y=2=x=5-2(2)=1

Ans. (1,2)
13.
X—y=0=x=y

X +y —3x+y-12=0= x>+ x* -3x+x-12=0
=2x*-2x-12=0=> X" -Xx-6=0=x*-3x+2x-6=0
= X(x—3)+2(x-3)=0=(x+2)(x-3)=0
=>X=-20rx=3

X=-2=Yy=-2
X=3=>y=3

Ans. (-2,—-2) or (3,3)

14.

x=0
X*+y?—3x-2y-15=0=y*-2y-15=0=
= y?-5y+3y-156=0=y(y-5)+3(y-5)=0
=(y+3)(y-5)=0=y=-30ry=5

Ans. (0,-3) or (0,5)
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15.
13+3y

2x—-3y=13=2x=13+3y=> X = =6-5+1.5y

X2 +y? =13=>(6-5+1-5y)" +y* =13

=657 +2x6-5x1-5y +(1-5y) +y? =13

= 42-25+19-5y +2-25y* + y? =13=>169+ 78y + 9y* + 4y® = 52
=13y’ +78y+117=0= y2+6y+9:0:(y+3)2 =0=>y=-3

X=6-5+1.5(~3)=2

Ans. (2,-3)

16.
3+2y

5X-2y=3=5x=3+2y=Xx=

2
x2+y2—2xy=0:>(%j +y2_2(3+SZYJy:0

:>2i5(3+2y)2 +y° —%(3+ZY)YZO
= 25><2_15(3+ 2y)2+25>< y? —25x§(3+2y)y=0
= (3+2y)" +25y*-10(3+2y)y =0

= 9+12y+4y* +25y* -30y - 20y* =0

= 9y?-18y+9=0= y?—2y+1=(y-1)’=0
=>y=1
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17.

2x%(x+y):2xg:> X+y=5=y=5-x

Xy +6=3x+2y = x(5-x)+6=3x+2(5-x)
= 5X— X’ +6=3x+10-2x
= 0=-5x+%x*—6+3x+10-2x

:>O:x2—4x+4:(x—2)2:>x:2
y=5-Xx=5-2=3

Ans. (2,3)

18.
X+y=7=y=7-X

= x* +49-14% + X* :26%: 2x% —14xX + 22%:0

= AX? —28x+45=0= 4x*-18x—-10x+45=0
= 2x(2x-9)-5(2x-9)=0=(2x-5)(2x-9)=0

2X-5=0=x=

°
2
2x—9:0:>x:g

Ans. The two numbers are % and %
19. (i)

Perimeter =60 = X+ y+26 =60 = x+y =34
Pythagoras' = x* + y* = 26° = x* + y* =676
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(ii)

X+y=34=y=34-Xx

X2 +y? =676 = x> +(34—x)" =676

= X* +1156 — 68X + x> =676 = 2x° —68x+480=0
= X* —34x+240=0= x> -10x—24x+240=0
X(x—-10)—24(x-10)=0=(x—24)(x-10)=0

= Xx=240rx=10
=y=34-24=100ry=34-10=24
X>y=>x=24andy=10

20.
X+y=10=y=10-X

x? +y? =58= x*+ (10— x)’ =58

= x?+100—20x+ x> =58 = 2x* —20x+42=0
=X -10x+21=0= x* -3x—7x+21=0

= X(x—3)-7(x-3)=0=(x-7)(x-3)=0
=>Xx=30rx=7
X<y=x=3andy=10-3=7

21.
0=x*"—10x"+9=x*—x*-9x* +9

=X’ (x2 —1)—9(x2 —1) :(x2 —9)(x2 —1)
X*-1=0=>x=+1

x?-9=0= x=+3
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