Chapter 6. Quadratic Equations

Ex 6.1

Answer 1.
(-8 x+8) =10
(x-81=0 or (x+6)=0

=8 or x=-5

Answer 2.
(2x+ 3(EBx-71=0

= {(2x+3)=0,(3x-71=0
= 2x=-33%x=7

g Fi
=S X=—-— X = =
z 3
Answer 3.
4z 4 16x = 0
A+ 4)=0
dx = 0(x+ 4 =10
¥=0x=-4
Answer 4.

2x*-3%x-9=0

., 3.9
__X__
Z" 2

L]

e

X2 - 3x4 2x-2 -0
2 2

x(x - 3)+ g(x— 3)=0
3

(x—S)(x+§)= i

(x—3]=D,(x+§}= 0

¥ = 3= — o
=
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Answer 5.

2t —w-6=10

xa—%x—3=0

X Dx+Zx-3-0
2
x(x=2)+2(x-2)=0
(x—E)(x+§)=D
(x—2)=0,{x+g)=ﬂ

Wi R O g
X=2,x=-3

Answer 6.

Cxf —11x+Z2=0

Cx® 10X -x+2=0
Ex{x-2)-1Ux-21=0
(x=-21Ex-11=10
(x=21=0,Ex-11=0

Answer 7.

4x* - 13x-12=0

xa—lex—3=D

x3—4><+§><—3=0
x(x-4)+§(x-4)=o
(x—4](x+§j=[]
(x-4)=0(x+3)=0

B R
® =4, x 7
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Answer 9.

2o+ 11=-4

{x+é){x+§}=ﬂ

r;x+éj=o,(x+gj=o

1 4
x:—_

=
5 -t

Answer 10.

le—l=3
x

10x% - 1 = 3x
10x%-3x-1=0

1 1
x[x+§)—§[x+§)= 0

1 1
'::‘("'E:”:K_Ej:o

1 1
(X+EJ=D’(}{_§:‘=D

X=—Z,X=

1
57732
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Answer 11.

%—E+2=D
x *

Z-Sx+2x =0
22— By 2=0

xz—gx+1=0

xz—zx—lx+1=0
=

x{x-zj-é{x-zjm

1
(X-EJ(X-EF 0
1
[x—2j=[],(x—§j= 0

X =2 %=

Answer 12.

J22-3x-22=0

xz—ix—2=0

2

x2+i><—2~1§x—2=0

2

® %+ %)—2@[x+é
1
(x+ E](X—EEF 0

(x+%)= 0,(x-243)= 0

1
%= m e 3= P2
2

)= 0
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Answer 13.
ax’h-3abx+ 2% =0

2
xl—SEx+ E[EJ =0
a a

2

xz—Ex—EEyHE[EJ =0

d 3 4
s -2y-22 -2y o

f| 3 3

(x-2xx-22)-0

I=| I=|

b b
(K—5)=D,[X—EE}=D
:><=E,:~=c:=2E

d d

Answer 14.

32— (2 + 1 +2 =0
xP—w— 22 =0
x(x-11-42(x-11=0
(x-1)x-+2)=0
(x-1)=0,(x-+2)=0
X = 1,><=~J§

Answer 15.

xl—(«5+1)x+«5=0
wlow— B3 =0
w(x—-1)-3F(x-11=10
(x-1)(x-4+3)=0
(x-1)=0,{x-+3)=0
= 1,:{=J§
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Answer 16.

4x* + dox - (& -b?)=0
_g-b*)_
-

2

x* +bx o]

o, (axb)  (a-b) (d-bY)_

2 2

s (a;b)}_(a;bj{“ (a;b)}= 0

fx+ 8Pl (2P g

(a+ (a-b)

b)
1K+ 5 +=0{x 5
__(a+b) ><_(a—l::l}l
N 2 T2
Answer 17.

ax’ +(d8" -3 -128b =0

:x:1+4a:><—3%><—12b=[]
s(x+4a)-32(x+ 4a)= 0
f=|

b
(x+4a](x—35]=[]

><=—fila,:>c:=3E
a

Answer 18.

-3

wEows taa
4

x2-x-12_¢g
4

x2+gx—gx—1_=0

5

3
x(x+§)—§(x+ 1=10

4
3
2

(x+3)x-2)=0

X=—c x—E
- 2Tz
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Answer 19.

%t - v s B2 10

%2 — f2x - 3Bx+ 6 =0
(- 2)- 32(x - )= 0
(x-+2)(x-32)=0
(x-+2)=0,(x-342)=0
=B x =35

Answer 20.

X+ 3 3x-=7

X+2 2%x-3
(%x+3U2x-3)=(3x-7Nx+2)
2+ Ex-3x-9=3"-Tx+6x-14
2+ 3w -9=3x"-x-14
(-2 +(-1-3x+(-14+99=0
wi-dw-5=0

4+ x-5x-5=0

W+ 1)-Hx+11=10
(x+1)x-51=0
(x+1)=0(x-51=0

= =1 % =5

Answer 21.

= +2x—5_25
x-4 x-3 3
Eix +6x—15=25
- w—3
B - 31+ (6x - 150w - 4= 25 x - 4i(x - 3)
B = 18x 4+ 6x* - 15x - 24 + 60 = 253 — dx - 3+ 12)
12%* = 57x% + 60 = 25 - 17 5x + 300
13%% - 118x + 240 =0
xa—ﬁx+%=ﬂ

1= 13
2 gy 30, 290
x5 -6 13><+ 13—0

x(x—ﬁj—%(x—6)= 0

A0
EX—GJ(K—E)=D

40
= 6% = 2
* , 13
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Answer 22.

><+3_1—><_£

W= 2 Y 4
A+ 12 4-4x
-2 X

¥+ 120 - (44— di(x-2)= 17x(x - 2)
Ax? 4 12% — (4 — 4® - 8+ 8x) = 17%7 - 3«
Ax® 4 12% — e+ dx® + 8- 8x = 17x%° - 34x
Bx? + B = 17%% - 34x

Ox? - 3dx - 2=0

=17

><2—3_4><—§=D
9 9
xt-dx+ Zx-8_0
=

xu—@+§u—@=o

Answer 23.

1 2 &
><—2+ -1 x
(x-1+2x-2) 6

(x-2ux-1) %
Wi -1+ 2 -2)=8B(x-2)x-1)
o 2xt = dw =B -2 - x4 2)
St - Bx=6x" - 18x+ 12
St —13x+12=0

x3—§x+4=0

xa—Bx—%x+4=D
x{x—B)—%(x—3)=D
4
¥—-3)x-=1=0
(x-3)(x-2)

3 x=—
X=3x=z
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Answer 24.

x+1 x-1 5
x-1 x+1 6
(x+1F-(x-1F 5
(x-1x+1) &
)P 20 1= -2¢+ 1)
xS -+ x— 1 B
)P e l-xf e 20— 1
xS = 1 -
& 4x) = 5(x* - 1]
24x =5x%-5
5x*-24x-5=0

2 2%, 1-0
5

x
- 1
¥+ Zx—-Ebxw-1=0
5
1 1
W+ Z)-Hx+ Z1=10
(x+ )= Sx+ )

u+%ﬂx—m=o

1
X = Oy ==
y 5
Answer 25.
-1 Zw+1

(- 1P +(2x+ 17 5
2+ (-1 2
(%2 =2w+ 1)+ (o + dx+ 1)
2ty w-2x-1
Ex*+2x+2 5
2F-x-1 2
10x* + dx+ 4=10x" -5 -5
-9 -9 =0
x+1=0
=-1

>
2
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Answer 26.

m N
— x4+ —=1-2%
n m

Multiply by mn

m*x? +n® = mn - 2mnx
m#x? + 2mnx + n? = mn
(mx +n) = mn
Frs + 1 = -frnn
mx = —n+ mn

-+ 5/mn
-——

X

Answer 27.

| | | 1
X -1x-2) (x-2Wx-3) (x-3)x-4 &
(X =3 -d+x-Dx-D+(x-1ix-2) 1

(=110 = 2= =3 x - ) 5

)P oSk — A+ 124 X - - dx+dexiox-2x+2 1
(% — 1% - 2)(x -3 x—4) B
3x? - 15% + 18 {
(x-1)(x-2)x-3Yx-4) 6
A x? - Bx+6) 1
(- Dx-2)x-3Nx-4) &
Ax-3x-2) 1
(x-1)(x-2)(x-3)x-4) 6
3 1
(x-1)x-4) &
x*—Sx+4=18
x?-Bx—-14=0

P+ 2x-Tx-14=0

W+ 2)-7(x+21=10

(x+2Wx-7)1=0
=-2,x="7
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Answer 28.

3 3

T = 352
X+X c
178

7x?+ 3= 22
X+ c x

?xz—%x+3=0

Answer 29.

a_ ., b __ 2c

x—a x-b x-cC

dx-bl+blx-a) Z2c

(w—alx-b) T x-c

ax-ab+bx-ab  2c

x?—ax-bx+ab x-c

(a+b)x - 2ab 2c

%I (a+bix+ab x-c

fla+bix-2ab}x-c)=2cfx® —(a+ bix + ab’
(a+bix?-2abx - da+blx+ Zabc = 2cx? - 2da+ bk + 2abc
(a+b)x® - [2ab+ da+b)]x + 2abc = 2cx® - 2ca+ bx + 2abe
(a+b-2ck = (2ab+ ac+bc - 2ca- Zhelx

(a+b-2cix? = (2ab - ac-bc)x

(2ab - ac-bg)

)
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Answer 30.

x* + 2ab=(2a+bix
%% + Z2ab =Z2ax + bx

x*-Z2ax-bx+2ab=10
#w—-2al-blx-2a)=0
(x-2alx-bi=0

% =2ax="b

Answer 31.

(a+b)x®-4dabx-{a-b)* =0

(a+b P2 —[(a+ bl -(a-bPlx-(a=bF =0
(a+b¥x —(a+b¥x+(a-b¥Px-(a-b¥F=0
{la+bPxHx-D+{(a-bPHx-1)=0
(x-1{a+b¥x+{a-b¥]=0

_(a-b¥ (a-b)

TG T T(anh)

Answer 32.
dx+1)-xa"+11=0
ax‘+a-ax-x=0

><2+1—a><—1><=D
a

x2—ax-Ix+1-0
a

x(x—a]l—l[x—ajﬂ]
a
(x-a)(x-2)=0
a

W= 8% =

|
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Answer 33.

W -x-da+1)=0

¥ rax-la+lx-da+1)=0
x+al-la+ 14 (x+a)b=0
(x+aHx—-(a+1)}=0
X=-ax=(a+1)

Answer 34.
5 1

p +[a+—]><+ 1=0
a

1
¥rrax+=x+1=0
a

w4 al+ l[:x:+a]|= 0]
a
(x+a)(x+11=0
a

W= -8, %=
g

Answer 35.

aby® +(b* —acix—bc =10
abx® +b*x -acx-bc=0
bxlax+b)-clax+b)=10
(fax+bibx-c)=0

b C

AT M ¥
a' b

Answer 36.
ab*x +bix-ax-1=0
biwax+ 11— a'x+11=0
(&fx+ 1)(b*%-1)1=0
1 1

TTERTE
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Answer 37.

::<—1+><—3_31
-2 x-4 "3

(=1 -P+(x-3x-20 10

(= 20w — &) 3
w2 —Exe 4 x3—5x+6_ 10
¥ -6x+ 8 3

2 - 10x+ 10 10
W —Bx+8 3
BEx® - 30x + 30 = 10x® - 60x + 20
4w - 30x + 50 =10
2wt —15x+25=0

xl—Sx—gx+2—;=D

ﬂx—a—gu—spo

(x-5)x-2)=0

5
= 5 = —
4 y 5
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Ex 6.2

Answer 1.
(i) 2x*-5x+3=0
Zx* —Cx+ 3 =0
Discriminant = b® — 4ac
(-53° - 42)(3)
=25-24
-1
(i) %%+ 2x+4=0
¥ Zx+4=0
Discriminant = b* - dac
= (20 - 4(1)4)
- 4-16
- -12
(i) 2¢*-3x+1=0
2% -3x+1=0
Discriminant = b* — dac
= (=37 - 4(2)(1)
-9-8
-1
(iv) 10x-==3

10x-—==3

e ow |

10x*-3x-1=0
Discriminant = b* - dac
= (=37 - 410)(-1)
=94+ 40
- 49

(V) x¥+2x-2=0
¥+ Zx-2=0
Discriminant = b* - dac
= (20 - 4(1)-2)
=4+8
=12

(vi) 432+ 5x- 223 =0
43+ B -3 =0
Discriminant = b?* - dac
= (57 - 4 43)-23)
=25+ 985
=121
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Answer 2.
(i) 2¢x*+x-1=0

2ty x-1=0
b* - dac
= (1F - 42)-1)
=1+8
=9
Since 9 is a perfect square and greater than 0, hence the roots are real and
rational.
(i) x* - 4w +4=0
x* - g+ 4=0
b* - dac
= (-4 - 4(1)(4)
=1&6-16
=0

Since discriminant is O, hence the roots are real and equal.
(i) x*+3x+1=0
¥*+3x+1=0
b* - dac
= (3¢ - 4101
=9-4

=5
Since discriminant is positive, hence the roots are real and irrational.

(iv) 4x®-8x+5=0

dx* - Sx+5=0
b?* - dac

= (-8 - 44)(5)
=64 -100

= -36

Since discriminant is negative, hence the roots are imaginary,

(w) 2%+ 5x-6=0

22t +Ex-6=0
b* - dac

= (57 -42)-5)
= 25+ 48

=73

Since discriminant is positive, hence the roots are real and irrational.

(vi) 2% =3x+4=0
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2% -3+ 4=0
b* - dac

= (-3F - 42)4)
=9-32

=-23

Zince discriminant is negative, hence the rocts are imaginary.

(wil) (% -1)2x-71=10
(x=1N2x-71=10
2Zxt 2 -7+ 7 =0
2%t —9x+7 =0
b* - 4ac
= (-9)% - 4(23(7)
=Hl1-%5¢&
=25

since discriminant is a perfect square, hence the roots are real and rational.

(wiii) x*-EBx+7=0

x' —Bx4+7 =0
b* - dac

= (-5 - 41)(7)
=25-28

- -3

Since discriminant is negative, hence the roots are imaginary.

Answer 3.
(i1 16x% =24+ 1
16%* = 24w + 1
16%2 —24x-1=0
G 1
—Zx-—=0
S ST
a=1,b=—§;c=—i
2 16
D=>5b*-4dac
. 1
S i - 19 - _——
(2] A1 16)
_2, 1
4 4
_10
4
-b + b* - dac
W o=
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3 10
(- [2
.2 N4

2%l
x=3+¢“ﬁ x=3—@
4 4
(i) x*+10x-8=0
x*+10x-8=0
a=1b=10,c=-8
O="bt*-4dac
= (107 - 4(1)(-8)
- 100+ 32
=132
x_—bix#EE—riLac
- 24
10+ 132
2
__10, 13
2 4
= -5+.83,x=-5-.83

(i) 2% - 2fBx +3=10
2x? - 246x+ 3=10
a=2b=-26c=3
D=b?- dac
= (-24B 7 - 42)(3)
= 24 - 24
=0

-b + +fb* - dac
=8

_ —(-2J6)x 0
22

:‘{:

x

NS o

(iv) 3%+ 2f5x-5=0
3+ 2f5x-5=10
a=3b=2J5c=-5
O=h*-4dac
= (245 - 4(3)(-5)
= 20+ 60
= 80

i S .JEz_ﬂﬂ.ﬁ
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L Ly TN

243

x:

L _ (245)£ 480
6
o (2/5)x 45
6
545 -25-45
- 6 T 6

() 2% + BB+ 6 =0
2% + S3x+6 =0
a=2b=5/3,c=6
O=hb*-4dac
D = (543) - 42)6)
- 75-48
=27

B 2B
(i) §x3—2£x+4=0

%xz-zﬁm 4=0

Ex? - 8.5x + 16 =0
a=5b=-85c=16
D =b?- dar

= (-8J5)* - 4(5)(15)
= 40- 300

- -260

_—bx+b%-da

23

_ (-85 + =260

Zx5

X

X
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" S.f5 + 260
- 2x5
45 (Since =260 is not possible)

N o= —
5

y 2
(vii) % ~5x+ 22 = 0

P -Bx+ = =0

1o

55

=3'b=—5' = —
===t “= 15

D =b* - dac
2 _ 25
= (-5) 4(3)(12)

- 25-25
-0

(wili) 4+ 12%x+9=0
At 4+ 12% +9=0
a=4b=12,c=9
O =b* - 4dac
= (120 - 44)(9)
= 144- 144
=0

(ix) x*-7x-5=10
%2 -7x-5=10
a=1b=-7,c=-5
D =b? - dac
= (=77 - 41)(-5)
= 494 20
- 69
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O ="bt?*-4dac

= (-4F - 4(1)(-1)
— 16+ 4
= 20

b+ yb* - dac
2a
J20

2
2

x:

I+

4
W =

I
I+

[l

W=

2
x=2++5,%x=2-45
(%) Bx*+7x-10=0
Ex+ Tx—10=0
a=6tb=7c=-10
D =b?- 4ac
= (77 - 46)(-10)
= 49+ 240
= 289
_ b+ +b? - dac
Za

-7+ 289

12

(%i) x*—6x+ 4=0
¥ -Bx+4=10
a=1b=-6c=4
D=b*-4dac
= (-6 - A(1)4)
= 36— 16
=20

_ b+ /6% - dac

o

X

x:

=
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T3

X=6+2«f5 X=6—2«E
> ! >

% =3+45,x=3-4/5

(i) Bx*-19x + 17 =0
Sx*-19%+17 =0
a=5b=-19c=17
D =b?-4dac
= (-19) - 4(5)(17)
= 361- 340
=21

-+ + b* - dac
24

=19¢J2—1

10

194+ .21 19-.21

i TR o

(xiv) 15x° -28 = x
15%° - 28 = x
15x° - %-28=0
a=15b=-1c=-28

:I::

o

D=h?-4dac
= (-1F - 4(15)(-28)
=1+ 1620
= 1621
‘o —bJ_r«.l'Ez—dac:
24
. 1+ 1681
=0
(oledl o 1-41
30 S0
x=£ }(=ﬂ
=0 =0
x=z x=—i]-
5f 3

(xv) 4-11x = 3x*
4-11x% = 3x*
i+ 1ix-4=0
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a=3b=11cCc=-4

D =b®- dac

= (117 - 43)-4)

=121+ 48

- 169

_ b+ b2 dac

- 23

. ~11+ .f169
6

o "li+ 13}}(: ~11-13
6 6

=

=
Il

llx:—_

N ] Y LW

= yu = =4

(xvi) 25x° + 30x+7 =0

25 +30x+7 =10
a=25b=30,c=7
D=b'-4dac

= (30)F - 425)7)

= 900 - 700

= 200

X=—b4_r-\..'|::;—4at:

=

= =30+ 200

S0

. ~30+ 1042 x=‘3D‘10“5

50 50

x=—3+@ ><=‘3“E

5 5

(xvii) 16x* - 24x = 1

16x* - 24x = 1
1Ex*-24x-1=0
a=1&6b =-24c=-1
D =b?- 4ac

= (-24F - 416)(-1)
= 576+ 64

= 540

_ b+ b2 dac

T

X
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=3
“_ 24 + 8,10

32
x_3+¢ﬁx 3- 410
-4 T T T a

(xviii) 3x% + 24f5x - 5=10
3+ 245x-5=0
a=3b=2J5c=-5

D="b" - dac
= (2457 - 43)-5)
- 20+ 60
- 80
‘- -b+ JBE—%C
- 2a
- ~(245)2 BD
- 6
. _ (@545
6
L2545 -25-45
- 6 e 6
Y =£,x=—~f§
3
(xix) 3x" + 12 = 32x
3 ¢ 12 = 32%

3xf - 32x+12=0
a=3b=-32c=12
D="b?*-4dac

= (=32 - 4312}
= 1024 - 144

= 880

. b + ~jb* - dac

24

. _ 32+ 880
32+ 455 32-455
- 6

L _ 164255 = 16-2455
3 73

5 dl
I:KK}X'+§}<=3
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.1
2 = =3
K+2X

Zx v x=6

2% +x-6=0
a=2b=1c=-6
O=b'-4dac

= (1) - 4(2)(-6)
=1+ 48

- 49

(xxi) 32+ 10x-8f3=0
S 1ok -843=0
a=-3b=10c=-83
O=h"-4dac
= (10F - 43)(-83)
- 100+ 96
- 196

_—biﬁ.l'E;—éLac
- 2a
-10+ 196
W= T YT
243
x=_10+14 ><=_1D_14
23 243
42t

=
203 23

2 o, 12

NEh 3

(xxii) 2x% - 24Bx + 3=10
2x? - 2JEx+ 3=10
a=2b=-26:c=3
D = b® - 4ac

=

x:
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= (248 ) - 4(2)(3)

- 12-24
- -12
‘- b+ b7 - 4ac
B 2a
. 2J6 + .12
2
L _ 26
4
L _ V6
2

(xxiii) Za"x" +8Babx+4b" =0,a= 0

Sa%x? + Babx+ db® = 0
4b2

:=<2+—>c:+—2=[:l
38 3a

ah A
—1lbh=22 oo 2
a 4 Sa.'c 352

D =b* - dac
=8 b
=" ¥ - 10—
(35)2 A )(352)
_64b* _ 16b®
Qa” 3
Gdb? - 4gh® _ 166%

Qg Qg
b + b - dac
% o=
=
@, [ieb?
o 33 Y 982
=2
_& 4  _8_4b
S8 oa .. ooJa  sa
¥ = > | = >
X_—-f—‘lb x_—lzb
C Ga'’ 6a
o 2 _ b
- == g

[xxiv}x;+%x—1=0
x;+lx—1=ll]
=2

2%t +x—-2=0
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