Sol. x2-3x=2x-0

=3 = H=0

x=3) (x-2)=

Either - OR |
x-3=0 HEEER
s | Xx=2 '

S.S. = '{2,’3}

i

2 _l e
(i) 3x"-1=7(1-x)

N
Sol. 86! 1=1(1-y

Multipling both sides by 5, we have
5@Bx2-1)=1(1 x) ‘

16%2 2 5 =1« il

16x2-5~1+x = 0

15x2+x~6=0
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H # | (Quadratic Equations) Key ta Applied Math-
SOLUTION OF EXERCISE #1.1
15x2+ 10x-9x-6=0
5x(3x +2) —3(Bx+2)=0
(B3x+2) (bx—3)=0
Either OR
3x+2=0 . Hhx-3=0
By Gl e bhx =3
o

Xi=—— ’ , Xoi=

3 J,
s.s.={—-2-,§}
3 5|,

) (2x+3)(x+1)=1 (A-201)

2x+3) x+1)=1"
2x2+2x+3x+3-1=0
ox2+5x+2=0
Ix2+4x+x+2=0
2x(x+2)+1x+2)=0
| +2@x+1)=0
Either OR
i x+2=0 2x+1=0
x=—2 B s 2x =—

123

(v) BT e ' (I1A-201
x-1 x+2 X B sty '.”“
Sol. G B 3

x—-1 x+2 X
4(x+2)-5(x=1) 3
x-Dx+2) X
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x>+x-2 X ;
x@x+ﬂﬁ=$ﬂ+x—)

—x2 + 13>(=3x2+3>{-—6
_x2+13x—3x2-3x+6=0
—4x2+10x+6=0

Dividing both sides by (-2), we have

2x% -6x+x-3=0
2x(x-3)+1(x-3)=0
(x-3)(2x+1)=0

Either OR

x-3=0 2X+1::0

x=3 Sl x:_}/
' 2

d 1 1 1 1 ,
(vi) a+b'+x='§+"ﬁ+§2 (IIA-201B), (IA-202)
T R DR i 00 )
: +b+x g b x
_1h__1__1 1
a+b+x x~;+g
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# | (Quadratic Equations) ' Key to Applied Math-123

SOLUTION OF EXERCISE # 1.1

X“H*b—x_bﬂl 5 -a-b _a+b
ax+bx+x* ab ax+bx+x*> ab

ax+bx+x* ab
Dividing both sides by (a+b), we get
-1 1

ax+bx+x® ab

-ab = ax +bx +x*
—ab-ax-bx-x*=0

Multipling both sides by (-1), we get
ab+ax+bx+x° =0
x*+ax+bx+ab=0
x(x+a)+b(x+a)=0
x+a)(x+b)=0

Either OR
- x+a=0 I x+b=0
X ==a X =
S.S.=|{-a,—b}
abx® +(b* —ac)x-be =0 (n2020)

abx?+ (b2 -ac)x—-bc=0

abx2 +b2x—acx—bc=0

bx(ax + b) —c(ax +b) =0

(ax +b) (bx-¢) =0 !
Either ax+b =0 OR bx-c=0

ax=-b ‘ bx=c¢
X | x-—c
a : . b

8w {—3,3}
a a
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S

L. osoLwutio

(vnn (a+b)x’ +01+2b+c)\+(b+c) 0

Sol. (a+b)xZ+(a+2b+e)x™ (b + )=
(a+b)x*+(a+b+b+ ¢)x +(b+c)= O
(a+bxi+(a+bx+(b+oxt (b + ¢) =
(a+Db)x{x+ 1)+ (b+c)ix x+1}=0
(x+ 1)[(;1 +b)x+(b+ (,)] =0

Rither x+1=0 OR (a+bx+(b+c)=
(a+b)x=—(b +c)

s 2b = b+b

x =1
~ b+c :
b ;
b+c
S =K-1,-
5 { a+b}
. a b 4
(ix) + =a+b (IA-201B), (lIA-2019)
cax—-1 bx-1 B
Sol. N b =a+b
ax—-1 bx-1
zl(l)x—l)+b(ax—l):a+b

(ax ~1)(bx -1)
abx -a+abx-b
abx® - ax - bx +1 |

2abx-a-b=(a+ b)-(abxz - ax - bx +1)

=a+b

9 ; 21...2 2 r
2abx-a-b=a bx” -a’x ~abx +a +ab’x* —abx - b%x + b

Zab\—a—b—abx +a¥+abx a-ab’x* +abx +blx-b = 0

-a’bx® -ab®x® + a’x + b2 x+2abx+2abx 22-2b =0
Multipling by( 1), we get:

a’bx® + ab*x® - a%x - b’x - -2abx - 2abx+2a+2b 0
l ? ah(a+b)x -(a +b“+2ab)x 2abx+2(a+b)

_ ab(a+b ) x* -(a;yb) X.~ 2abx+2(a+b) 0
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s e e e b e

‘ i # | (Quadratic Equatmns)
SOLUTION OF EXERCISE #1.1

(a+b)x jabx - (a + h)} ~ Z{abx ~(a+b)} =
{:mx -(a+ b)} {(q +b)x - 2} =0

Either OR

abx—-(a~+-b)=f." (a+b)x—L=0
abx=a+b (a+Db)x=2
‘=a+b 2

T ab B a+b

[a+b 2 }

Key to Applied Math-123

 1%)

Sol.

S'b':l ab " a+b
& A S
x=1 8 x=2
X+2 92=§i§
x-1 3 x-2
x+2+§:x+3
-1 3 x-2
( +))+8(\—l) X+3
3(x-1) g2
3x+6+8x-8 x+3
3x-3  x~2
11x-2 x+3
3x-3 x-2

(x—2)(11x=-2)=(x+3) (8x-3)
11x2—-2x—22x+4=3x*-3x+9Yx -9
11x2—-24x+4=3x*+06x~9
11x2-24x+4-3x2~-6x+9=0
8x2 - 30x+13=0

8x2 - 20x-4x+ 13 =10

2x(4x - 13) - 1(4x = 13) = 0

(4% - 13) (2x -~ 1) = 0
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~ 1 TH l( adram: Equatmn )

o o OR

Iu,t ser 4
1“( -'13 l & /2 |

‘ T

Q.2:

(i)

Sol.

Solve the following equations by the methgq 7
completing the square.

2-6x+8=0

<t-6x+8=0

N i 9

Adding e square of ane half of the coefficient of xi.e., (3)‘ 0n bothsideg

x2 - 6x + (3)2=-8+(3)"

(x=3)2=-8+9

x-3)2=1

Taking square root on both sides

J(x-3) = +J1

X=gd=¢]

X=8#1 ;

Either x=3+1 QR x=3_1
X&4 | | S 9

(i)

Sol.

32-3x* =10x
32 — Jx2 = 10x
-3x2 — 10X = ‘*32

Multiplin | e
g both 3
3’?2 +10x = 39 Sldes by ( 1), we get |

vl
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g Key to Apphed Math-123 |

o
Adding the square of one half of the coefficient ufxn.e..[ . J on both sides

5 10 !..~2 ] 2
s 2.5
3 3 3 -\53

(x+§)2 32 25 _96+25 121
Gl Bl b 9
Taking squdle root on both sides

'z
,_3
I 88, = {-§ 2}

%(iii) (x-2) (x+3)=2 (x +11)
Sol x-2)(x+3)=2(x+11)
x2+3x—2x-6=2x+ 22
X2+x-6-2x-22=0
-x—-28=0
Xc—-x =28
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Taking square root on both sides

DT

o1y, 113
i3] =7

(iv)] x*+(a+h)x+ab=0
Sol. x*+(a+b)x+ab=0
x2+£(@a+bx==ab

2

Adding the square of ane half of the coefficient of x i.e..( %—b) onbothsides

X +(a+b) +(a+bJ =—ab+(—a—th)z
2 A 9.

(x+a+bJ'é_ab+Eifrb2+2ab

2 R s
2

(x+-.‘a+b) _Z4ab+a® £ h? 494

G _

4

a+bh) 2
8 S g B e o
( 2 )*\“‘:Tiaé
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p SRR o i
ey
i

| ; a+b !
& i X + =
£ L 2 ) 4

i Taking square root on both sides, we have

A A A A e N R A A A S BN S5 i o ol

Key to Applied Math-173 |
SOLUTION OF EXERCISE #1.1

(a—b)2

o2 -+
(a+b] (a ]

s i s st

=R
2
=—(a+b)i(a—b)
i : 2 ’ .
grE;itherx=—a—b+a—b OR X=_a—b_a+b
o 2 2
! i -2b —2a
z Sdees & = T
| 2 2
'f x=-b x=-a
| SS.=|{-a, —b}
W oxeiZ2
7 x 3
| Sbl. x+l=1—(2
x 3
x“+1 10
X 3
x2+1=?x

4 —l’gx =-1

9

} dding the square of ane half of thé coefficient of x i.e..(-g- ) on bﬁth sides
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A DR . _16
k:\'—‘%] :-"‘"1+9 9 9

Taking square root on both sideg We

| _u:".; - a8 have
5] 4%
3
5 4
Iy g i
i
5 4
X=—%t—
3 3
dt4
X =
-3
Eith e y
by B X\_5\3<{

Sloa
=S gl D ’

Sol.

(8 CamScanner


https://v3.camscanner.com/user/download

EH # l (ﬂuadratu: ' quatmm Key to Apphed Math-123 |
, JON OF EXERCISE #1.1

JEERRSIES S

X" —25 6
6(20x) = 5 (x% - 25)
__p@ =t &8
5
24x = x2 - 2H
- x4+ 2% =28 A
Multipling both sides by (-1), we get
— 24x = 25;,
Adding the square _Gf"une half of the coefficient of xi.e.. (12 )2 onboth sides

— 24x + (12)2 = 25 + (12)2
(x —12)2 =25+ 144
(x — 12)2 = 169
Taking square root on both side

J(x -12)% = £/169

x-12=1+13

x=12+13

x=12+13 OR . x=12-13
X=25 I X=-

8.8.=|{-1, 25}

(vii) 2x2-5bx = 3b?
Sol. 2x2-5bx=3hz" :
Dividing both sides by 2, we have

2x* 5bx_3b3
D ORI
i Hb 3b*
K] —mmx E
: 2

0l :
Adding the square of one half of the coefficientof v 1e. | — | onbathsides

CamScanner
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CH # | (Quadratic Equations) Rey to Appliud ied Math-p )
SOLUTION OF EXERCISE # 1.1 ‘

2
TR +[54b ] I v +(4b]
[x_ glp_]” _3b" 25b° 24b*+25b° _ 49b’

4) 2 16 16 16
Taking squale root on both sides, we have

] gg _, [aov
16

b
x——=i——
4 4
5b  Tb S5b+ 7L
X=—=x— =
4 4 4
Either OR
5b+7b 5b-7b
X = X=
4 4
x:lglz_—_?)b X_—-_-::?E :-—E
4 4 2

SS. = {Bb,-h}
2

(viii) x2-2ax+a’-b’=0
Sol. xZ-2ax=-a’+ b?
Adding the square of one half of the coefficient of x i.e..(a)'2 onbothsides
- 2ax +a?=-a’+b?+a?

(x a)? = b?
\Kx—®2=tﬁg
x-a=tb
x=ath

Either x=a+bh OR x=a-bh
55 [+ a-b)

* e [ = wman
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b
] L _-3t0+72
B A=

e e
: 5 3 w2

1

;W(ﬂuadraﬁc Equatiuﬁs) 19 Key to Applied Math-123
| SOLUTION OF EXERCISE #1.1

Q.3: Solve the following equations by using quadratic
formula. :

(i) 2x2+3x-9=0 (IA-2021)
-~ Sol. 2x2+3x-9=0

Here a=2, b=3, c=-9

b dm

2a

L _=3£J(3) -4(2)(-9)
2(2)

4
_-3+481

X

Ei;ther OR

fj SS.= {5,—3}
‘ 2

(ii)) (x+1)2=3x+14
Sol. (x+1)2=3x+14
x2+2x+1-3x-14=0
x2-x-13=0 |

Here a=1, =-1, c=-13

b ~b +vb?-4ac

2a
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CTHE ([luadratu: Equatmns) . aptied Math -
SOLUTION OF EXERCISE #1.1

(1) y(-1) - 4(1)(-13)

2(1)
_LEVl+52
YR g
x=1i\[5—3 = S.S.:{li\/ag}
2 2
(iii) : et 1.3 (IA-2018), (1A-2021)
x+1 x+2 x+3 x

1 (
Sol. : - : - g
X+1 x+2 x+43 x
1 1 3 1
+ =———
x+1 x+2 x x+3
l(x+‘2)+1(x+l_)_3(x+3)—1(x)
(x+D(x+2) X(x +3)
X+2+x+1  3x+9-x
C+2X+X+2 X +3x
2X +3 2x+9
x“’+3x+2 X" +3x
(2x +3) (x2+3x) = (2x + 9) (x~+ok+7)
2x3 4 Ox2 + 3x2 + 9x = 2x3+6x%+H4x+Ix2+27x+18
2x3 4+ 9x2+ 9x = 2x3 + 15x% + 31x + 18
9% +9x* +9x-2x%° ~15x* -31x-18 =0
—6x2-22x-18=10
Dividing both sides by (-2), we have
3x:+ 11x+9=0 _
Here a=3, bedl, il eEY
b b—tac

24
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CN#L (&uad‘r'at‘ivc f&;ﬁéﬁnns) o Kay to Applivd Math-123
SOLUTION OF EXERCISE # 1.1

=LA D = 43

3 ¥ o

23)

4 “11+V121-108
:‘ AR ..‘—u,.a.-.d,:_,__ P -
i A b
i

: 25 25
(iv) © -3(x + -3-) e (1A-2018)

o o WS Ry
2 St Ao g B . W

el 6%, -7+ 00
§ 25
X" -12x-— =0

4 .
Multiply both sides by 4. we get
| 4x" -48x-25=0
| - Here a=4, b = -48, ¢

e

=0

e

T

1e

X
2a
o TA8) £ (-48)° - (4)(-25)

18 + V2801 + 100

N
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" CH # | (Quadratic Equations) 22 ney to Applied Math-123"
SOLUTION OF EXERCISE # 1.1 "

18+x/’/01 48 £ 52
XS — = R
8 .8
Either OR
48 +52 48 -52
X = X =
8 8
100 25 A4 -1 ;
X=—=— x:iz__l SS___. _2___5_’_.]:—}
8 2 8 2 2’ 2
(v) x*+(m-n)x-2(m-n)2=90 (I1A-2018)
Sol. x4+ (m-n)x-2(m-n)2=0
Here a=1, b=m-n, ¢ =-2(m — n)?
:—bi\/b2—4ac
2a :
i -(m- n)+\ﬁn n)° - 4(1)(- (m n))*
(1)
x_—(m—n)t\/(m—n)2.+8(m—n)2
9 |
2
—(m-n)+ — —(m-n)+ <
o)t locaf s}
2 2
Either OR : |
_—~(m-n)+3(m~-n) x=—(m—n)—3(m—n)
2 2
_ 2m-n) x=—4(m—n)
2 2
x=(m-n) X =-2(m-n)
88.= {(m-n),-2(m-n)}
(vi) mx+(1+m)x+1=0 O (-20m
Sol, mx2+(1+m)x+1=0
=1

Here a=m, b=1+m, C
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CH # l([lundrnliciﬁquhﬂ‘unsr)i 23 Key to Applied Math-123 |

, SOLUTION OF EXERCISE #1.1

bt Vb’ - dac

"X
2a
(o om) e - m)()
' 2(m)
(o Zem) £ 4 ()’ + 2(1)(m) - 4m
‘ 2m

g2 ) )+ ) - 2m

2m
c o _Q+m)t J1-m)’ (- —(1+m)+(1-m)
2m om
Either OR '
‘:*(1+m)+(1~m) _~(1+m)-(1-m)
. 2m 2m
~l-m+1-m -l-m-1+m
X = X =
2m 2m
x=_2n1=—] X:—_z:“l
2m 2Jm /M

S.S. :[{-1,-_1-}
m

(vii) abx*+ (2b-3a)x-6=0
Sol. abxz+ (2b-3a)x-6=0
Here A = ab, B=(2h—3a), @6
BB’ -4AC
) 9A
= —(@b-3a)s J(2b - 3a)* - 4(ab)(-6)
2(ab)

_(2b-3a)2 J(2b)? +(3a)? —2(2b)(3a) + 24ab
2ab

X
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-(2b-3a)+ \Db *+12ab

2ab
(2a - 3a)+(2b + 3a)”
X=
2ab
(2b-3a) *(2b + 3a)
X% : -
2ab
Either "OR |
3 "(2b "33) + (Zb + 3?1) % = “(21) - .Sa) — (21) 4 3&)
2ab 29b
_-2b+3a+2b+3a _~2b+3a-2b-3a
) 2ab 2ab
_6a 3 | ‘- —4b 2
" 2ab b %2ab  a
S8.= {3_31
b a{

(viii) x>+ (b-a)x-ab=0 (1A-2022)
Sol. x(+(b-a)x-ab=0 .
Here A=1, B=b-a, + C=-ab

_-B+VB'-4AC

2A
) )£ (b - (~ab)
2(1) ,
o - ~(b-2)2Vb* +a* - 2ali + 4ab
2 ;
X = ~(b-2)+b* 4 a? 4 2ab
2
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 CH#| (Quadratic Equnn—uns)

25 Key to Applicd Math-123
SOLUTION OF EXERCISE #1.1

o ~(b-a)+ ‘\/(b +a)

2
-(b-a)t(b+a)
X =
2
Either : OR .
* —(b-a)+(b+a) x_-%b—a)—(b+a)
- 5 5
~b+a+b+a ~-b+a-b-a
.= X =
2 &2
2a -2b
X=—=2a X=——=-b
2 2
SSz{&*M
o B X x+1 x+2
(ix) ——+——+~—=3
- x+1 x+2 x+3
] X x+1 x+2
‘Sol. + + =3
Xx+1 x+2 x+3
X x+1 X+ 2
+ =3 =-—
x+1 x+2 X+3
X(x+2)+(x+1)(x+1)  3(x+3)-1Ux+2)
(x+D(x+2) (x+3)
X 4+ O+ + X +x+]l X +F-x~2
= y ‘ - — ——— .'..-
X“+2x+x+2 X+3
2x“+4x+1__2x+7

x2+3x+2 x+3 |
(2x* +dx+1)(x+3) = (2x +7)(x* +3x + 2)

! +6x° +4XT +I2X +X +3=2¢" +6x° +4x +TX +21x + 14
2x3 + 10x%2 + 13x + 3 = 2x% + 13x2 + 25x + 14

2x3 + 10x%+ 13x + 3 - 2x3 - 183x2 - 26x - 14 =0
-3x%2~12x-11=0

3x2+ 12x+11=0
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| CH #.1{Quadratic Equations) Key ta Applied ﬁa&

SOLUTION OF EXERCISE # 1.1
Here a=3, b=12, «c¢=11
_-btVb*-4ac
g 2a
_-12:(12* -4@)a))
) 2(3)
. ~-12+V144-132

6
ESPEN
RO

~12+4x3
6
_124943

6

_2-6:43) 658 o _ {—6 +43 }

6o 3 3

X=

Q.4: The sum ofanumber and its square is 56. Find the
number? |
Sol. Let x’ be a require number, then according to the
given condition:
X+ x4 =56
x2+x-56=0 |
x2+8x-Tx-56=0 By factorization
x(x+8)-Tx+8) =0
x+8 (x-7=0

Either ~ OR
x+8=0 x-T7=0
X= —-8 X= 7

S8, = {7,‘«- 8}
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| CH# | (Quadratic Equations) 5 . Key to Applicd Math-123
SOLUTION OF EXERCISE # 1.1
Q.5: The hypotenuse of a right triangle is 18 meters. If
one side is 4 meters longer than the other side,
what is the length of the shorter side”
Sol.  Let length of shorter side = x
Then length of longer side = x+4
By Pythagoras theorem.
(base)? + (perp)? = (hyp)?
xZ2+ (x +4)? = (18)?
X2+ (x)2+2(x)(4) + (4)2=324 18
x2+x2+8x+16-324=0
2x2+ 8x—-308=0
2x2+4x—-154) =0
Xx2+4x-154=0" X
Here: a =1, b =4, c=-154

X = —b i- m
2a
~a:+(4) ~4(1)(-154)
. 20) ,
L —4%16+616

2
—4+632
2

Either OR

-4 +/632
2

x+4

=

e = J632
e
x=10.6 = [x=10.6m _This is not pqgsible. because length
is always positive.

L IR

X
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