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Exercise — 10A

Sol:
(i)  (X*—x+3)is a quadratic polynomial

-. X —x+3=0is a quadratic equation.

(i)  Clearly, EZXZ +gx—\/§J is a quadratic polynomial.

5 2X° +gx—\/§= 0is a quadratic equation.

(iii) Clearly, (\/Ex2 +7x+5\/§) is a quadratic polynomial.
~N2x2 +7x+542 =0 is a quadratic equation.

(iv) Clearly, (% X2 +%x— ZJ is a quadratic polynomial.

1 1 . . .
3 X + c Xx—2 =0 is a quadratic equation.
1
. : . > 1. .
(v) (x2 —3x—\/;+4) contains a term with </x, i.e., x2, where > IS not a ineger.
Therefore, it is not a quadratic polynomial.
- x2—3x—x+4=0isnota quadratic equation.

) 6
Vi X——=3
vi) x-
= x*—6=23x

= x> -3x-6=0
(x3 —3x—6) is not quadratic polynomial; therefore, the given equation is quadratic.

2
vii) X} +Z=x°
(vii) +2

=x*+2=x°
=x-x?-2=0

(x3 —x? —2) IS not a quadratic polynomial.

- X3 —x?—2=0is not a quadratic equation.
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(viii) X’ —%=5

(ix)

(x)

(xi)

= x* -1=5%?

= x*-5x>-1=0

(x* =5x* ~1)is a polynomial with degree 4.
<X =5x"~1=0js not a quadratic equation.
(x+2)° =x*-8

= x°+6x° +12x+8=x"-8

= 6x*+12x+16=0

This is of the form &’ +bx+c=0
Hence, the given equation is a quadratic equation.

(2x+3)(3x+2) =6(x-1)(x—2)
= 6x*+4X+9Xx+6= 6(x2 —3x+2)

= 6X° +13x+6=6X* -18x+12

=31x-6=0

This is of the form ax® +bx+c=0

Hence, the given equation is not a quadratic equation.

2
(x+1j =2(x+ij+3
X X
2 2 2
:{x +1j :Z[X JrlJ+3
X X

= (x2 +1)2 = 2x(x2 +1)+3x2

=X +2x2 +1=2x3 +2x +3x°
=x=2x - x> =2x+1=0

This is not of the form ax* +bx+c¢=0
Hence, the given equation is not a quadratic equation.
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Sol:
The given equation is (3x* +2x—-1=0).
) x=(-1)

LH.S.=x*+2x-1

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

~3-2-1

=0

=R.H.S.

Thus, (1) isaroot of (3x* +2x~1=0).

.. : 1. . .
(i)  On subtracting x = 3 in the given equation, we get:

L.H.S. =3x*+2x-1

2
=3x(lJ-+2x1—l
3 3

=3x—+—--1

Thus, L%J is a root of (3x2 +2x-1= O)

(iii) On subtracting x = (— ;) in the given equation, we get

L.H.S.=3x* +2x-1

o2

:3x1—1—1
4
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Thus, LH.S=R.H.S.

Hence, (—%J is a solution of (3x2 +2x—1= O).

Sol:
It is given that (x=1)is a root of (x* +kx+3=0).

Therefore, (x =1) must satisfy the equation.

= (1)" +kx1+3=0

=k+4=0

=k=-4

Hence, the required value of k is—4.

Sol:

It is given that % is a root of ax® +bx—6=0; therefore, we have:
2
ax(§) +b><§—6:0
4 4

9a 3b
=—+—=6
16 4
9a+12b
o =
16
=9a+12b-96=0

—=3a+4b=32 ... (i)

6

Downloaded from www.studiestoday.com



Downloaded from www.studiestoday.com

Again, (—2)is a root of ax” +bx—6=0; therefore, we have:
a><(—2)2 +bx(—2)—6:O

—4a-2b=6

=2a-b=3 ... (ii)

On multiplying (ii) by 4 and adding the result with (i), we get:
—=3a+4b+8a—-4b=32+12

—=1la=44

=a=14

Putting the value of a in (ii), we get:

2x4-b=3

=8-b=3

—=b=5

Hence, the required values of a and b are 4 and 5, respectively.

Sol:

(2x—-3)(3x+1)=0
=2x-3=00r 3x+1=0
=2x=30r 3x=-1

3 1
= X==0r X=—=
2

. . 3 1
Hence the roots of the given equation are 5 and —=.

Sol:
4x* +5x=0
= x(4x+5)=0

=X=0o0r 4x+5=0

=x=0or x=—5

. . 5
Hence, the roots of the given equation are 0 and — 4
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Sol:

Given:
3x?—-243=0
:>3(x2 —81):0

=(x)"~(9)"=0

= (x+9)(x-9)=0
=>x+9=00r x-9=0
=x=-90r x=9

Hence, —9 and 9 are the roots of the equation

Sol:
We write, x =4x—3x as 2x° x(—6)= —12%% = 4xx(=3X)
2% +Xx-6=0

= 2X° +4x-3x-6=0

= 2x(x+2)-3(x+2)=0
= (x+2)(2x-3)=0
= X+2=00r 2x-3=0

= X=-20r x:§
2

. . 3
Hence, the roots of the given equation are —2 and >

Sol:

We write, 6x = x+5x as X>x5=5x* = xx5x
X2 +6Xx+5=0

= X>+X-5x+5=0
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= x(x+1)+5(x+1)=0

= (x+1)(x+5)=0

= X+1=0o0r x+5=0

= Xx=-1lor x=-5

Hence, the roots of the given equation are —1 and-5.

Sol:

We write, —3x =3x—6x as 9x” x(—2) = —18x" = 3xx(—6x)
S9X2—=3x-2=0

= 9x* +3x-6x-2=0

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

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

= 3x+1=00r 3x-2=0

1 2
= X=->0r x==
3 3

: . 1 2
Hence, the roots of the given equation are -3 and 3

Sol:
Given:

x> +12x+35=0

= X*+7X+5x+35=0
= X(X+7)+5(x+7)=0
= (x+5)(x+7)=0

= X+5=00r x+7=0
= X=-50r x=-7

Hence, —5 and —7 are the roots of the equation x*+12x+35=0.

Sol:
Given

x? =18x—T77
= x?-18x+77=0
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= x> —(11x+7x)+77=0
=X -11x-7x+77=0
= x(x-11)-7(x-11)=0
= (x-7)(x-11)=0
=Xx—-7=00r x-11=0
=>Xx=70r x=11

Hence, 7 and 11 are the roots of the equation x*> =18x—77.

Sol:

Given:

6x*+11x+3=0

= 6X° +9x+2x+3=0

= 3x(2x+3)+1(2x+3)=0

= (3x+1)(2x+3)=0

= 3x+1=00r 2x+3=0
-1 -3

= X=—0rX=—
3 2

-1 - .
Hence, 3 and 73 are the roots of the equation

Sol:

Given:

6x>+x—-12=0

= 6X*+9x—8x—-12=0

= 3x(2x+3)—4(2x+3)

= (3x—4)(2x+3)=0

=>3x—-4=00r 2x+3=0
-3

4
= X=—0r X=
3 2

0

4 -3 :
Hence, 3 and ?are the roots of the equation

Downloaded from www.studiestoday.com



15.

16.

17.

Downloaded from www.studiestoday.com

Sol:
We write, —2x = —3x + x as 3x° x(—l) =-3x*= (—3x)>< X
S35 =2x-1=0

= 3x*-3x+x-1=0

= 3x(x-1)+1(x-1)=0
= (x-1)(3x+1)=0

= x-1=00r 3x+1=0

1
= Xx=1lor X=——
3

: . 1
Hence, the roots of the given equation are 1 and -3

Sol:
Given:

4x* -9x =100

= 4x*-9x-100=0

= 4x* —(25x-16x)—100 =0
= 4x* —25x+16x-100=0
= Xx(4x-25)+4(4x-25)=0
= (4x—-25)(x+4)=0
=4x-25=00r x+4=0

:x:é or x=-4

. 2
Hence, the roots of the equation are 75 and —4.

Sol:
Given:

15x* —28 = x

—15x* —x—28=0

—15x* —(21x—20X)—28 =0
—15x* —21x+20x—28=0
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= 3x(5x—7)+4(5x—7)=0
= (3x+4)(5x-7)=0
=3Xx+4=0or 5x-7=0

4 7
> X=—0I X=—
3 5

Hence, the roots of the equation are _?4 and %

Sol:
Given:

4-11x = 3x*

= 3x*+11x-4=0

= 3x* +12x-x-4=0

= 3x(x+4)-1(x+4)=0
= (x+4)(3x-1)=0

= X+4=00r3x-1=0

= Xx=-4o0r x:1
3

. 1
Hence, the roots of the equation are —4 and 3

Sol:
Given:

48x* -13x—1=0

= 48x” —(16x—3x)—1=0

= 48x* —16x+3x—1=0

—16X(3x—1)+1(3x—1)=0

= (16x+1)(3x—1)=0

=16x+1=00r 3x-1=0
-1 1

= X=-—-0r X==
16 3

. -1 1
Hence, the roots of the equation are T and 3
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Sol:
We write:
2\2x = 32x — 2% as x? x(—6)=—6x" = 3J2x % (—ﬁx)

X2+ 242x-6=0

= X2+ 22x—2x-6=0
:>x(x+3\/§)—\/§(x+3\/§):0
:>(x+3\/§)(x—\/§)=0

= x+3J2=00r x-/2=0

:>x=—3\/§ or x:\/f

Hence, the roots of the given equation are —3J2 and V2

Sol:

We write:10x = 3x + 7x as /3x% x 7+/3 = 21x? = 3xx 7x
B3 +10x+74/3=0

= 3x2 +3x+7x+7/3=0
:>J§X(X+J§)+7(X+J§):O
:>(X+J§)(J§x+7):0

:>x+\/§=0 or J§x+7=0

7 743

=>X=—3 0 X=—-—pm=——

3 3
73

Hence, the roots of the given equation are —/3 and _TS'

Sol:
Given:

3x2 +11x+ 643 =0
= /3% +9x+2X+6+/3 =0

:>\/§x(x+3\/§)+2(x+3\/§):0
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:(x+3J§)(J§x+2)=o

:>x+3\/§=0 or \/§x+2=0

2 —2x3 -23
—x=-3J30r x=—== =
V3 Bx\3 3
Hence, the roots of the equation are —343 and _Zf.
Sol:
Given:
3J7X2 +4x -7 =0
= 3J7X2 +7x=3x =7 =0
= \7x(3x+7)-1(3x+/7) =0
= (3x+7)(V7-1)=0
:>3x+\/_ 0 or ﬁx—lzo
oy —\/_ 1 1><\/7 _ﬂ
A
Hence, the roots of the equation are # and g

Sol:
We write, —6x =7x—13xas \/7x*x(-137 ) = -01¢ = 7xx(~13x)

AJTXE—6x-13J7 =0

= J7x3 +7x-13x-137 =0
:>«/7x(x+«/7)—13(x+\/7):0
:>(x+\/7)(\/7x—13):0
:>x+ﬁ:0 or J_x—13=0

13 137
= X=—/7 or X
N

1
Hence, the roots of the given equation are —J7 and =~

SI
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Sol:
Given:

4J6x* —13x-26 =0

= 4J6x2 16X +3x—2/6 =0
:>4\/§x(«/§x—2\/§)+\/§(\/§x—2\/§)=0
:(4J§x+J§)(J§x—2ﬁ)=o

= 42x+/3=00r \3x-22 =0

B Bx2 f o xo 22 _22x3 _ 26
a2 a2x2 3 Bx3 3

—/6 2\f

= X

Hence, the roots of the equation are and

Sol:

We write, —2./6x = —/6x ad 3x?x2 =6x2 = (—\/Ex)x (—\/Ex)

S 32 —24/6x+2=0
— 3x2 —/6x—/6x+2=0
= \3x(V3x—2)-V2(\3x-2) =0

(-2 ) -0
. (VAx 2] =0
= x—2 =

= X=

0
B

3

&\ﬁu

Hence, —

ol

is the repeated root of the given equation.

Sol:

We write, —24/2x = —3v2x +/2x as /3%’ x(—Z\/§) =—6x% = (—Bﬁx)x(ﬁx)

B2 —202x—23=0
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= 3x2 = 32x+2x- 23 =0
:>\/§x(x—\/6)+\/§(x—\/§):0
:>(x—\/§)(«/§x+\/§):0
:>x—\/§:0 or «/§x+\/5=0
V2_ 6

= x-J6=00r x=—-==-

3 3
J6

Hence, the roots of the given equation are J6 and B

Sol:

We write, —3+/5x = —2/5x —/5x as x2x10 =10x> =(—2«/§x)><(—«/§x)
X2 —3/5x+10=0

= x2 = 2/5x—/Bx+10=0

:>x(x—2\/§)—\/§(x—2\/§):0

:>(x—2\/§)<x—\/§):0

:>x(x—2\/§)—\/§(x—2\/§):0

Hence, the roots of the given equation are</5 and 2/5.

Sol:

xz—(«/§+1)x+\/§=0

= X2 —\3x=x++/3=0
:>x(x—\/§)—1(x—\/§):0
:>(x—\/§)(x—l):0
:>X—J§:O or x—-1=0
—x=+3o0r x=1

Hence, 1 and /3 are the roots of the given equation.
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Sol:

We write, 3v/3x =5+/3x—2+/3x as x* x(-30) =-30x* :5\/§Xx(—2\/§x)
S X2 +3{3x-30=0

= x? +54/3x—24/3x-30=0

:>x(x+5J§)—2J§(x+5J§):0

:>(x+5\/§)(x—2\/§)=0

= x+5/3=00r x—243=0

= x=-5J3 or x=23

Hence, the roots of the given equation are —53and 24/3

Sol:

We write, 7x =5xX+2x as v2X? x5y2 =10x? =5xx 2X
232 +7x+542 =0

— J2X% +5X+2X+542 =0
:>x(\/§x+5)+\/§(\/§x+5):0

:>(«/§x+5>(x+«/§):0
= X++/2=00r 2x+5=0

5  5J2

> X=—20f X=——F==———

2 2

Hence, the roots of the given equation are —J2 and -

Sol:

We write,13x = 5x +8x as 5x° x8=40x* =5xx8x
~.5x* +13x+8=0

=5x*+5x+8x+8=0

= 5x(x+1)+8(x+1)=0

= (x+1)(5x+8)=0

= X+1=0o0r 5x+8=0
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x=-1or x=—§
5

8 : :
Hence, -1 and 5 are the roots of the given equation.

Sol:
Given:

x2—(1+\/§)x+\/§:0
— x?—x—~[2x++/2=0
= x(x-1)—+2(x-1)=0
:>(x—«/§)(x—1):0

= Xx—+2=00r x-1=0
= x=+2 or x=1

Hence, the roots of the equation are J2 and 1.

Sol:
Given:

9x* +6x+1=0

= 9x* +3x+3x+1=0

= 3x(3x+1)+1(3x+1)=0
= (3x+1)(3x+1)=0
—=3x+1=0o0r 3x+1=0

-1 -1
= X=—O0r X=—
3 3

-1. .
Hence, 3 is the root of the equation 9x* +6x+1=0.

Sol:
We write, —20x = —10x —10x as 100x? x1=100x> = (—10x)x(—10x)

~.100x? —20x+1=0
—100x*> —10x—10x+1=0
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=10x(10x~1)-1(10x-1)=0
= (10x—1)(10x-1)=0

= (10x-1)" =0

=10x-1=0

= X=—
10

1. . .
Hence, 0 is the repeated root of the given equation.

Sol:

We write, —X:—é—5 as 2x2x1:X_: _X x X
2 2 8 4

:>X—1:OOI’ 2x—1:0
4 2
1

= X==0r X==
4 4

1. . .
Hence, 2 is the repeated root of the given equation.

Sol:
Given:
1

10x——=3
X

=10x* —1=3x [Multiplying both sides by x]
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=10x*-3x-1=0

=10x* —(5x—2x)-1=0
=10x* —=5x+2x-1=0

= 5x(2x—1)+1(2x-1)=0
= (2x-1)(5x+1)=0

= 2x-1=0or 5x+1=0

1 —
= X==0r X=—
2 5

. 1 -1
Hence, the roots of the equation are 3 and T

Sol:
Given:

£—§+2=0

X2 X

= 2-5x+2x*=0 [Multiplying both sides by X* ]
= 2x* -5x+2=0

= 2x* —(4x+x)+2=0

= 2X* —4x-x+2=0

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

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

= 2x-1=00r x-2=0

:>x:1 or x=2
2

Hence, the roots of the equation are % and 2.

Sol:

We write, ax = 2ax —ax as 2x2><(—a2):—2a2x2 = 2ax x(—ax)
L2x%+ax—a?=0

— 2x* +2ax—ax—a’ =0

= 2x(x+a)-a(x+a)=0

=(x+a)(2x—a)=0
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=x+a=0o0r 2x-a=0

a
> X=—aor Xx=—

a : :
Hence, —a and > are the roots of the given equation.

Sol:

We write, 4bx=2(a+b)x—2(a—b)x as
4x2><[—(a2—bz)J:—4(a2—b2)x2 =2(a+b)xx[-2(a—b)x]
- 4%* +4bx—(a* -b*) =0

= 4x*+2(a+b)x-2(a-b)x—(a-b)(a+b)=0

= 2x[ 2x+(a+b)]-(a=b)[ 2x+(a+b)]=0
=[2x+(a+b)][2x—(a-b)]=0

= 2x+(a+b)=0or 2x—(a-b)=0

a+b a-b
rx=——
2 2

a+b a-b . .
Hence, 5 and Tare the roots of the given equation.

\S/\(l)(l-write, ~4a’x=-2(a’+b”)x—2(a’ —b*)x as

4x*x(a' -b*)=4(a*-b")x* =[—2(a2+b2)}x><[—2(a2—b2)]x
4x2—4a2x+(a4—b4):0
:>4x2—2(a2+b2)x—2(a2—b2)x+(a2—bz)(a2+b2):0
:>2x[2x—(a2+b2)]—(a2—bz)[Zx—(aerbz)]:O
:>[2x—(a2+b2)][2x—(a2—b2ﬂ=0

= 2x—(a*+b*)=0or 2x—(a’-b*)=0

_at+b? a’—b’?

=X or X=
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2 2 2 2
Hence, a erb and a 2b are the roots of the given equation.

Sol:

We write, 5x=(a+3)x—(a—2)x as

xzx[—(a2+a—6)] ( a’+a—6)x’ =(a+3)xx|[—(a-2)x]
X +5x—(a’ +a-6)=0

= x’+(a+3)x—(a-2)x—(a+3)(a-2)=0

= x[x+(a+3)]-(a-2)[x+(a+3)]=0
=[x+(a+3)][x-(a-2)]=0

= x+(a+3)=0x—(a—2)=0

= x=—(a+3)or x=a-2

Hence, —(a+3) and (a—2) are the roots of the given equation.

Sol:
We have, —2ax=(2b—a)x—(2b+a)x as
xzx[—(4b2—az)}:—(4b2—a2)x2:(2b—a)x><[—(2b+a)x]
- x* = 2ax—(4b* —a*) =0
= x’+(2b—a)x—(2b+a)x—(2b—a)(2b+a)=0
= x| x+(2b—a)|-(2b+a)[ x+(2b-a)]=0
=[x+(2b-a)]|[x-(2b+a)]|=0
= x+(2b—a)=0o0r x—(2b+a)=0

=—(2b—a) or x=2b+a

—=X=a-2bor x=a+2b
Hence, a—2b and a+2b are the roots of the given equation.

Sol:
We write, —(20—1)x=—(b-5)x—(b+4)x as
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x* x(b* —=b—20) = (b* —~b—20)x* =[ ~(b—5)x |x[ - (b+4)x]
- x* =(2b-1)x+(b* ~b—-20)=0

= x*—(b-5)x—(b+4)x+(b-5)(b+4)=0

= X[ x—(b-5)]-(b+4)[ x-(b-5)]=0

= [x—b-5][x—(b+4)]|=0

= x—(b-5)=0 or x—(b+4)=0

—Xx=b-50r x=b+4
Hence, b—5 and b+ 4 are the roots of the given equation.

Sol:

We write, 6x =(a+4)x—(a—2)xas
x2><[—(az+2a—8)]:—(a2+2a—8)x2 =(a+4)xx[-(a-2)x]
x2+6x—(a2+2a—8)=0
=x*+(a+4)x—(a-2)x—(a+4)(a-2)=0
:>x[x+(a+4)]—(a—2)[x+(a+4)]:0
=[x+(a+4)][x-(a-2)]=0

= x+(a+4)=0o0r x—(a-2)=0

= x=—(a+4) or x=a-2

Hence, —(a+4) and (a—2) are the roots of the given equation.

Sol:

abx” +(b? —ac)x—bc =0
= abx® +b’x—acx—bc =0
= bx(ax+b)—c(ax+b)=0
= (bx—c)(ax+b)=0
=bx—-c=0or ax+b=0

C -b
= X=—0r X=—
b a
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. C -b
Hence, the roots of the equation are b and e

Sol:

We write, —4ax=—(b+2a)x+(b—2a)x as

X* x(—b? +4a”) =(-b* +4a’) X’ = —(b+2a) xx(b—2a)x
- x> —4ax—b® +4a’ =0

= x*—(b+2a)x(b—2a)x—(b—2a)(b+2a)=0

= x[ x—(b+2a)|+(b—2a)[ x—(b+2a)]=0
=[x—(b+2a) ][ x+(b—2a)]=0

= x—(b+2a)=0o0r x+(b—2a)=0

= x=2a+bor x=—(h—2a)

= Xx=2a+bor x=2a-b

Hence, (2a+b) and (2a—b) are the roots of the given equation.

Sol:
Given:

4x* —2(a’ +b?*)x+a’h’ =0
= 4x* —2a’x—2b*x+a’h* =0
= 2x(2x-a’)-b*(2x-a’)=0
= (2x-b?)(2x-a%)=0
= 2x-b*=0o0r 2x-a°=0

2 a2

= X=—0r X=—
2 2

2 2
Hence, the roots of the equation are % and a?.

Sol:
Given:
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12abx” —(9a” —8b* ) x—6ab =0

= 12abx* —9a’x +8b*x—6ab =0

= 3ax(4bx—3a)+2b(4bx—3a)=0
= (3ax+2b)(4bx—3a)=0

= 3ax+2b=0or 4bx—-3a=0

-2b 3a
= X=——0r X=—
3a 4b
Hence, the roots of the equation are ) and 3_a.
3a 4b

Sol:
Given:

a’h’x* +b*x—a’x-1=0

= bzx(azx +1)—1(a2x +1) =0

= (bzx—l)(azx +1) =0

= (b’x-1)=0o0r (a’x+1)=0
1 -1

:>X:b—20r X:?

1 -1 : :
Hence, o and = are the roots of the given equation.

Sol:
We write, —9(a+b)x=-3(2a+b)x—3(a+2b)x as

9x* x(2a” +5ab+2b*) =9(2a’ +5ab +2b” ) x* =[ -3(2a+b) x |x[ -3(a+2b)x |
-.9%* —9(a+b)x+(2a’ +5ab+2b*) =0

= 9x* —3(2a+b)x—3(a+2b)x+(2a+b)(a+2b)=0

= 3x[ 3x—(2a+b) |- (a+2b)[3x—(2a+b)]=0
=[3x—(2a+b)][3x—(a+2b)|=0

= 3x—(2a+h)=0o0r 3x—(a+2b)=0
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2a+b a+2b
= X= or Xx=

2a+b a+2b
and

Hence, are the roots of the given equation.

Sol:
E—lzg,x;«tO,—l
X X+1
_ 1615
X x+1
16x+16-15x
x(x+1)
X+16
= =
X5+ X

1

1

=X’ +X=X+16 (Cross multiplication)
=x*-16=0

= (x+4)(x-4)=0

=Xx+4=00r x—4=0

=>Xx=-40r x=4

Hence, —4 and 4 are the roots of the given equation.

8x+12-5x
X(2x+3)
3x+12
> =3
2X° +3X%
X+4
2X° +3X
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= 2X* +3X=X+4 (Cross multiplication)
= 2x*+2x-4=0

=x+x-2=0

=X +2X—x-2=0

= x(x+2)-1(x+2)=0

=(x+2)(x-1)=0

=x+2=0o0r x-1=0

=>x=-20r x=1
Hence, -2 and 1 are the roots of the given equation.

Sol:
3 1 2 1
— = X#-1=
Xx+1 2 3x-1 3
3 2 1
Xx+1 3x-1 2
9x-3-2x-2 1
==
(x+1)(3x—1 2
7X-5 1
===
X +2x-1 2
= 3% +2x-1=14x-10 (Cross multiplication)

= 3x*-12x+9=0

= x> —4x+3=0

= x> -3x-x+3=0

= x(x—-3)-1(x-3)=0

=(x—-3)(x-1)=0

=Xx—-3=00r x-1=0

=x=30r x=1

Hence, 1 and 3 are the roots of the given equation.
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Sol:

11 6,

x-1 x+5 7
X+5-x+1

T (x-1)(x+5)
L 6 ¢
X“+4x-5 7
= X* +4x-5=7
= x> +4x-12=0
= x> +6x-2x-12=0
= X(x+6)—2(x+6)=0
=(x+6)(x-2)=0
= X+6=00r x-2=0
=>X=—-60r x=2
Hence, —6and 2 are the roots of the given equation.

6
7

Sol:

1 1 1 1
_ = 4 — 4 —
2a+b+2x 2a b 2x

1 1 i 1

j—
2a+b+2x 2x 2a b
2x—2a-b-2x 2a+b

=
2x(2a+b+2x) 2ab

—(2a+b) _2a+b
4x* +dax+2bx  2ab
= 4x? + dax + 2bx = —2ab

= 4x° + 4ax+2bx +2ab =0
= 4x(x+a)+2b(x+a)=0
= (x+a)(4x+2b)=0

= x+a=0o0r 4x+2b=0

b
= X=-aor X:_E
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b . .
Hence, —aand —Eare the roots of the give equation.

N x(x+3)-(1-x)(x-2) 17

(x—2)x 4
X*+3x—(x—2-x*+2x) 17
= ) ==
X® —2X 4
X*+3x+x°-3x+2 17
X* —2x 4
2x°+2 17
== ==
X“=2x 4
= 8x% +8=17x* —34x [On cross multiplying]

= —9x* +34x+8=0

= 9x* —34x-8=0

= 9x* —36x+2x-8=0
= 9x(x—4)+2(x-4)=0
= (x—4)(9x+2)=0

= X-4=00r 9x+2=0

= X=40r X=—
9

. -2
Hence, the roots of the equation are 4 and 3

Sol:
3x—4 7
+
7 3x-4
(3x—4) +49 5
7(3x-4) 2

5 4
== X#—
2 3
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9x* —24x+16+49 5

21x—-28 2
9x*-24x+65 5
21x—28 2

= 18x* —48x+130 =105x —140
=18x" -153x+270=0

= 2x*-17x+30=0

= 2x* -12x-5x+30=0

= 2x(x—6)—5(x—6)=0

= (x—6)(2x-5)=0
=Xx-6=00r 2x-5=0

= X=60r x=E
2

Hence, 6 and gare the roots of the given equation.

Sol:

X X4t sso0a
x=1 X 4
X2

+(x—l)2 _uw

x(x—1) 4
~ x2+x§—2x+1:£
X° —X 4
2x*—2x+1 17
I
= 8x* —8Xx+4=17x" -17x
=9x*-9x-4=0
= 9x* -12x+3x-4=0
= 3x(3x—4)+1(3x—4)=0
= (3x—4)(3x+1)=0
= 3x—4=00r 3x+1=0

4 1
= X=—0r X=—=
3 3
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4 1 . .
Hence, 3 and 3 are the roots of the given equation.

60.

Sol:

L+X—+1:2i,x¢0,—1
Xx+1 X 15

NG +(x+1)2 34
x(x+1) 15
X2+ x2+2x+1 34
= . _>
X+ X 15
2X° +2x+1 34
> ==
X+ X 15
— 30x% +30x+15 = 34x? + 34X
= 4x* +4x-15=0
= 4x* +10x—6Xx—15x =0
:>2x(2x+5)—3(2x+5):0
= (2x+5)(2x-3)=0
= 2X+5=00r 2x-3=0

:x:—g or 2x-3=0

5 3 : :
Hence, 5 and > are the roots of the given equation.

61.

Sol:
5:EJFZZEz?Jl,x;tS,Y
X-5 x-7 3

- (x—4)(x=7)+(x—-5)(x—6) _10

(x=5)(x-7) 3
N x* —11x+28+x*-11x+30 _10
x> —12x +35 -3

2x? —22x+58 10
==
X —=12x+35 3

Downloaded from www.studiestoday.com



Downloaded from www.studiestoday.com

- x§—11x+29:§
x°=12x+35 3
= 3x* —33x+87 =5%* —60x +175
= 2x*-27x+88=0
= 2x* -16x-11x+88=0
= 2x(x-8)-11(x-8)=0
= (x-8)(2x-11)=0
= Xx—-8=0 or 2x-11=0

= Xx=8o0r x:E

11 . .
Hence, 8 and E) are the roots of the given equation.

Sol:
X3 3l 04
X—4 3

(x—l)(x—4)+(x—2)(x—3)_@
(x-2)(x—4) 3
x> —5x+4+x>-5x+6 10
= - =—
X°—6X+8 3
2x? -10x+10 10
> ="
X°—6X+8 3
x*-5x+5 5
= i e a
X°—6x+8 3
= 3x? -15x+15=5x* —30x + 40
= 2x?-15x+25=0
= 2x*> -10x-5x+25=0
= 2x(x-5)-5(x-5)=0
= (x-5)(2x-5)=0
=>Xx-5=00r 2x-5=0

x-1
—
X—2

= X=50r x:E

Hence, 5 and g are the roots of the given equation.
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= 3x* —5x =6x* —18x+12 [On cross multiplying]
= 3x*-13x+12=0

= 3%’ —(9+4)x+12=0

= 3x* —9x—4x+12=0

= 3x(x—3)-4(x-3)=0

= (3x-4)(x-3)=0

= 3x—-4=00r x-3=0

:>x=ﬂ or x=3
3

Sol:

1 2 5
—+ =
X+1 Xx+2 x+4

X+2+2X+2 5
:> =
(x+1)(x+2) x+4
3x+4 5
X2 4+3X+2 Xx+4
= (3x+4)(x+4)=5(x*+3x+2)
— 3x? +16X+16 =5x* +15x+10
—=2x*—x-6=0
= 2x* —4x+3x—-6=0
= 2x(x—2)+3(x-2)=0

=(x—2)(2x+3)=0

X#==1-2,-4
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= 3x* +16X+16 = 5x* +15x+10
= 2x*—x-6=0

= 2X* —4Xx+3x-6=0

= 2X(x—2)+3(x-2)=0

= (x-2)(2x+3)=0

= X—2=00r 2x+3=0

= X=20r x:—§
2

3 : :
Hence, 2 and —Eare the roots of the given equation.

Sol:

3 3x-1 5 2X+3 =5,x¢1,—§
2X+3 3x-1 3 2
3(3x—1)° —2(2 2

(3x-1)° -2(2x+3)
(2x+3)(3x—1)
3(9x2 —6X +1)—2(4x2 +12x+9)
= 5 =5
6X°+7x-3
27x? —18x+3—8x*—24x—-18
= 5 =
6X° +7Xx—3
19x? —42x -15 5
6X° +7x—3

—19x? —42x—15=30x* +35x —15

=11x*+77x=0

:11x(x+7):0

= x=00r x+7=0

=x=00r x=-7

Hence, 0 and -7 are the roots of the given equation.

5

Sol:
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3[7X+1J_4(5X_3j:11’)(¢§’_1
5x-3 7X+1 5 7
2 2
3(7x+1)" —4(5x-3) 11
(5x-3)(7x+1)
3(49x2+14x+l)—4(25x3—30x+9)

= 3 =11
35x° -16x-3
147x° + 42x +3-100x> +120x — 36
= > =11
35x° -16x-3

47%% +162x—-33
= > =11
35x° -16x—-3
— 47x? +162x —33=385x? -176Xx —33
— 338x? -338x =0
:>338x(x—1)=0
=x=0o0r x-1=0
=x=0o0r x=1

Hence, 0 and 1 are the roots of the given equation.

Sol:
Given:

4x -3 10 2x+1 _3
2x+1 4x -3

Putting ax=3_ Yy, we get:
2x+1 '

y-2=3

y
~ y*-10 _
y
= y*-10=3y [On cross multiplying]
= y?-3y-10=0
=y’—(5-2)y-10=0

3

= y?-5y+2y-10=0
=vy(y-5)+2(y-5)=0
=(y-5)(y+2)=0
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=y-5=00r y+2=0

=y=50ry=-2

Case I:

If y=5, we get:

4x -3

2xil

= 4x—-3=5(2x+1)  [On cross multiplying]
= 4x-3=10x+5

= -6x=8

= —-6Xx=8

8
= X=—
6

4
=>X=——
3

Case IlI:

If y=-2, we get:
4x -3
2x+l:_2

= 4x-3=-2(2x+1)
= 4X-3=-4x-2
=8x=1

1
= X==
8

Hence, the roots of the equation are —%and %

Sol:

2
(Lj _5(Lj+6:0
X+1 X+1

. X
Putting —— =y, we get:
X+1

Yy —5y+6=0
— y?-5y+6=0
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=y —(3+2)y+6=0
=y?-3y-2y+6=0
=y(y-3)-2(y-3)=0
= (y-3)(y-2)=0
=y-3=00r y-2=0
=>y=30ry=2
Case I:
If y=3, we get
X

m:3
=X :3(x+1) [On cross multiplying]
= X=3x+3

-3

= X=—
2

Case IlI:

If y=2, we get:
X

m=2

= x=2(x+1)

= X=2X+2

= -—X=2

= X=-2

. -3
Hence, the roots of the equation are > and -2.

Sol:
a N b
(x—b) (x-a)

MR

- a—(x—b)+b—(x—b) _
X—b X—b

=2
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:>(a—x+b) }
:>(a—x+b)_ }
={a-xrb) (ix b§?+b J

:>(a—x+b)[2x—(a+b)]:0
=a-x+b=0or 2x—(a+b)=0

a+b
= X=a+bor X:T

Hence, the roots of the equation are (a+b)and [a%bj

Sol:
a N b
(ax-1) (bx-1)

yC=Rh =

a-b(ax-1) b- -1
_ a=b(ax-1) b-a(bx-1)
ax—1 bx -1
a—abx+b+a—abx+b_
ax—1 bx -1

=(a+b)

= (a—abx+b) ax1—1+ (bxl—l)} =0

_(bx—1)+(ax—1) ~
:>(a—abx+b)_ (ax—1)(bx 1) }_O

i (a+b)x-2 |
)_(ax-1)(bx_1)}°
= (a—abx+b)[(a+b)x-2]=0

=a-abx+b=0o0r (a+b)x-2=0

= (a—abx+b
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Hence, the roots of the equation are (a+b) and 2 .
ab a+b)

—_

Sol:;

3% 137X ~10

3*.9+ix ~10
3

Let 3" be equal to .

.'.9y+£:10
y

= 9y* +1=10y
=9y*-10y+1=0
=(y-1)(9y-1)=0
= y-1=00r9y-1=0

=y=lor y:é

[EEN

=3x*=1lor 3 ==

©

=3 =3 or =37
=>x=00r x=-2
Hence, 0 and —2 are the roots of the given equation.

Sol:
Given:

4(x+1) +4(l—x) =10

=44+ 41.% =10
4

Let 4* be y.

~ay+ 2210
y

= 4y* -10y+4=0
= 4y* -8y -2y+4=0
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1
= X==0r X=—
2 2

1 -1 . .
Hence, 3 and > are roots of the given equation.

Sol:

2232049 1320

= (2) -32%22432=0
Let 2* bey.

S y? =12y +32=0

= y*-8y—4y+32=0

= y(y-8)-4(y-8)=0
= (y-8)=0o0r (y—-4)=0
=y=8o0r y=4
n2"=8o0r2"=4
=2*=2%or 2" =2?

= X-20r3

Hence, 2 and 3 are the roots of the given equation.

Exercise - 10B

Sol:

x* —6x+3=0

= x*-6x=-3

= X2 —2xxx3+3F =-3+3° (Adding 3% on both sides)
=(x-3)"=-3+9=6

— x-3=1/6 (Taking square root on the both sides)
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— x-3=+6 or x-3=—6
— x=3++/6 or x=3-/6
Hence, 3++/6 and 3—+/6 are the roots of the given equation.

Sol:

X* —4x+1=0

= X —4x=-1

= X* —2xXx2+2° =-142° (Adding 2% on both sides)
=(x-2)"=-1+4=3

— x—2=+3 (Taking square root on the both sides)
:>x—2:J§or x—2=—J§

:>x:2+J§ or x:2—J§

Hence, 2++/3 and 2—+/3 are the roots of the given equation.

Sol:

x*+8x-2=0

= x*+8x=2

= X°+2xXx4+4* =2+ 4 (Adding 4% on both sides)

= (x+4) =2+16=18

= x+4=+/18 =432 (Taking square root on the both sides)

:>x+4:3\/§ or x+4:—3«/§
= x=-4+32 or x=-4-32
Hence, (—4+3\/§) and (—4—3\/5) are the roots of the given equation.

Sol:
4x2 +4/3x+3=0
— 4% +43x =3

= (2x)° +2x2x\3+(VB) =-3+(v3)  [Adding (v/3) on both sides]
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:>(2x+J§)2=—3+3=o

= 2x+4/3=0
SR

Ne

Hence, Y is the repeated root of the given equation.

Sol:

2x* +5x—-3=0

= 4x* +10x—-6=0 (Multiplying both sides by 2)
= 4x* +10x =6

5 (5Y 5) 5)
= (2x)" +2x2xx>+| 2| =6+|>| [Adding | 2 | on both sides]
2 \2 2 2

5\ 25 24425 49 (7Y

4 4 4 2

5 7 . :
= 2X +§ = iE (Taking square root on both sides)
:>2x+§:zor2x+§=—Z

2 2 2
sox=t 2 Zqorox=-L 2 s

2 2 3 2 2 2
x=l or x=-3

2

1 . .
Hence, 5 and —3are the roots of the given equation.

Sol:
3x*—x-2=0
=9x° -3x-6=0 (Multiplying both sides by 3)
= 9x* —3x=6
2 2 2
:>(3x)2 —2x3xx%+6j = 6+(%) [Adding (%) on both sides]
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= 3X-—== ig (Taking square root on both sides)
:>3x——:§or3x—l=—E
2 2 2
:>3x:§+£:§:3or3x:——+—:—ﬂ:—2
2 2 2 2
:>x=1orx=—g

Hence, 1 and —% are the roots of the given equation.

Sol:
8x* —14x-15=0
=16x* -28x—-30=0 (Multiplying both sides by 2)

=16x* —28x =30

7 (7Y 7Y 7Y
= (4x)" —2x4xx—+| = | =30+ = [Adding | — | on both sides]
2 (2 2 2

2 2
:>(4x—9 =30+4_9=@=[§J

4 4 2
13 . :
= 4X—-—= J_r? (Taking square root on both sides)
ax-L-Borax- L1
2 2
=4 :E Z:@zlo or 4x:——+—:—§:—3
2 2
3
= X==0r X=——
2 4
3

5 : :
Hence, 5 and 2 are the roots of the given equation.

Sol:
7x*+3x—4=0
= 49x* +21x—28=0 (Multiplying both sides by 7)
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= 49%* + 21x = 28

11 . :
= 7x+—=J_rE (Taking square root on both sides)
:>7x+—=—1 or7 +§:—1—1
2 2
7x:1—1—§:§:4 or 7x=—1—21—§——%=—7

4 . .
Hence, - and -1 are the roots of the given equation.

Sol:

3x* —2x-1=0

=9x° -6x-3=0 (Multiplying both sides by 3)

=9x* —6x=3

= (3x)" —2x3xx1+1% =3+12 [Adding 1% on both sides]

= (3x-1)" =3+1=4=(2)

= 3x-1=42 (Taking square root on both sides)
=3x-1=2 or 3x-1=-2

=3x=3 0or 3x=-1

1
=X=1lor xX=——
3

1 . .
Hence, 1 and 3 are the roots of the given equation.

Sol:

5x* —6x—2=0

= 25x° —30x—-10=0 (Multiplying both sides by 5)
= 25x* —30x =10
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= (5x)" —2x5xx3+3* =10+3 (Adding 3 on both sides)
= (5x—3)° =10+9-19
— 5x—3=+19 (Taking square root on both)
:>5x—3:\/1_90r 5x—3:—\/1_9
— 5x=3++/19 or 5x=3-+/19
3++19 3-419
=g orx=—g

3+;/1_9 and 3—5JE are 3—5JE

Hence, are the roots of the given equation.

Sol:

%—§+2=0
x? X

25X +2x°
=

XZ

=0

= 2x* —5x+2=0
= 4x* —10x+4=0 (Multiplying both sides by 2)
= 4x* —10x = —4

2 2
(2x —2X2Xx = +( j =—4+(gj [Adding (gj on both sides]
3
4

2 2
(g3
2 4 2

= 2x—g = ig (Taking square root on both sides)
:2x——=§ or 2X——:_§
2 2 2
:>2x=§+§=§=4 or2x=—§+§:g=1
2 2 2 2 2 2

1
=>X=20r X=—

2

1 . .
Hence, 2 and 3 are the roots of the given equation.
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12.
Sol:
4x? +4bx—(a2 —bz):O
= 4x* +4bx = a* b’
= (2x)" +2x2xxb+b? =a?~b? +b? (Adding b® on both sides)
= (2x+b)2 =a’
= 2X+b=1za (Taking square root on both sides)
= 2X+b=aor 2x+b=-a
=2x=a-bor 2x=-a-b
a-b a+b
> X=——0r X=———
2 2
a-b a+b . i
Hence, — and 5 are the roots of the given equation.
13.

Sol:

xz—(ﬁ+1)x+ﬁ=0
:>x2—(\/§+1)x:—\/§

= x> —2x XX[\E;lJJ{\EHI :—\/§+[\/§+1J2

2 2

2
[Adding (ﬁTﬂj on both sides]

:{X_(\EHHZ :—4J§+2+1+2J§:2_2ﬁ+1:[ﬁ_ljz
2

4 4 2
- X_(\E;lj _ l{\/iz_l] (Taking square root on both sides)
J2+1 J2-1 V2+1 V2-1
s x— = or x— ==
2 2 2 2
241 21 V241 V21
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:>x:¥=\/§ or x=§=1

Hence, +/2 and 1 are the roots of the given equation.

Sol:

J2x2 —3x-242 =0

— 2x? —3J2x-4=0 (Multiplying both sides by /2 )
— 2x? —32x =4

2

JoxV —2xm 3+[3) ax3) [adding [2) on both sides]
:>( X) — 44X XXE E + E g E
25

(e 2-2(5

= \/Ex—g = J_rg (Taking square root on both sides)
3 5 3 5
= V2X——=—=0or V2X——=——=
V2 2 2 V2 2 2
5 3 8 5 3 2
S>N2X==—+—=—=4 or V2X=—=+=-=——=-1
V2 2 2 2 V2 2 2

4 1 J2

:>x=$=2\/§ or x:—$=—7
J2

Hence, 2+/2 and Y are the roots of the given equation.

Sol:
J3x2 +10x+74/3=0

— 3x% +104/3x+21=0 (Multiplying both sides by +/3)
— 3x% +10/3x =21

= (V3x) +2x+3xx5+5° =-21+5° (Adding 5 on both sides)
:>(\/§x+5)2 =21+25=4=2°

— f3X+5=+2 (Taking square root on both sides)
:>\/§x+5: 2 or J§x+5:—2
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:>\/§x:—3 or \/§x:—7

3 7 13
NG 33
73

Hence, —/3 and e are the roots of the given equation.

Sol:
2x* +x+4=0 (Multiplying both sides by 2)

— 4x* +2x+8=0
= 4x* +2x=-8

1 (1Y 1Y 1Y
= (2X)" +2x2xx =+ = | =-8+| = [Adding | = | on both sides]
2 |2 2 2

2
:>(2x+1 =—8+£:—3—1<0
2 4 4

2
But, (Zx +%) cannot be negative for any real value of x.

So, there is no real value of x satisfying the given equation.
Hence, the given equation has no real roots.

Exercise -10C

Sol:

(i) 2x°-7x+6=0
Here,
a=2,
b=-7,
c=6
Discriminant D is diven by:
D =b*—-4ac
=(~7)" -4x2x6
=49-48
=1

(i) 3x*-2x+8=0
Here,

Downloaded from www.studiestoday.com



Downloaded from www.studiestoday.com

a=3
b=-2,
c=8
Discriminant D is given by:
D =b*-4ac
:{—Zf—4x3x8
=4-96
=-92

(i) 2x?—5J2x+4=0
Here,
a=2,

b=_5\/§|

c=4

Discriminant D is given by:
D =b’-4ac

= (-5V2) ~4x2x4
=(25%2)-32

=50-32

=18

(iv) Bx2+22x-23=0

Here,
a=+3
b =22,
c=-23
Discriminant D is given by:
D =b’-4ac
= (242 ~4xBx(-243)
:(4x2)+(8x3)
=8+24
=32
(v) (x-1)(2x-1)=0
= 2x* -3x+1=0
Comparing it with ax® +bx+c =0, we get
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a=2,b=-3and c=1

.. Discriminant, D =b*—4ac = (—3)2 —4x2x1=9-8=1
(vi) 1-x=2x°

=2x* +x-1=0

Here,

a=2,

b=1,

c=-1

Discriminant D is given by:

D =b*-4ac

=12 -4x2(-1)

=1+8

=9
Find the roots of the each of the following equations, if they exist, by applying the
quadratic formula:

Sol:
Given:

x> —4x—1=0

On comparing it with ax® +bx+c¢ =0, we get:
a=1lb=-4and c=-1

Discriminant D is given by:

D =(b? —4ac)

= (—4)" —4x1x(-1)

=16+4

=20

=20>0

Hence, the roots of the equation are real.
Roots « and g are given by:

LB (42 :4+2J€:2(2+4€)=(2+J§)

2a 2x1 2 2
0D _~(-4)-2_a-245_2(2-)_
o2 =~ 2z 2 2 =(2-45)
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Thus, the roots of the equation are (2+\/§) and (2—\/5).

Given:

x> —6x+4=0

On comparing it with ax® +bx+c¢ =0, we get:
a=lb=-6and c=4

Discriminant D is given by:

D =(b” - 4ac)

=(-6)" —4x1x4

=36-16

=20>0

Hence, the roots of the equation are real.
Roots a and g are given by:

__b+JD_—(-6)+20 6+25 2(3++3) (s8]

2a 2x1 2 2
6D _~(-6)-20 _s-245 _2(3-5) _
o=~ 2 2 2 =(a-5)

Thus, the roots of the equation are (3+ 2J§) and (3—2J§).

Sol:

The given equation is 2x* +x—4=0.

Comparing it with ax® +bx+c =0, we get

a=2b=1and c=-4

~.Discriminant, D =b? —4ac = (1)" —4x2x(-4)=1+32=33>0
So, the given equation has real roots.

Now,\/B:«/@
a=—b+«/5=—1+\/£=—1+\/£
2a 2x2 4
5-Jb _-1-V8 _-1-43
F="% "~ a2 4
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Hence, _1+4\/£ and _1_4@ are the roots of the given equation.
Sol:
Given:

25x% +30x+7=0

On comparing it with ax® +bx+ x =0, we get;
a=25b=30and c=7

Discriminant D is given by:

D =(b* —4ac)

=302 —4x25x7

=900-700

=200

=200>0

Hence, the roots of the equation are real.
Roots e and g are given by:

a:—bwﬁ:—sowﬁz—30+10J§:10(—3+J§) (-3++2)

2a 2% 25 50 50 5

 b-JD -30-4200 -30-10y2 10(-3-v2) (-3-V2

'B_Za_2x25_ 50 50 5
(o), (-

Thus, the roots of the equation are

and )
5

Sol:
Given:

16X% +24x+1

= 16x* —24x-1=0

On comparing it with ax® +bx+ x =0, we get;
a=16,b=-24 and c=-1

Discriminant D is given by:

D =(b? —4ac)

= (—24)" —4x16x(-1)
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=576+ (64)

=640>0

Hence, the roots of the equation are real.
Roots e and g are given by:

. —b+JD _ —(-24)++/640 _ 241810 _ 8(3+J1_0) (3+@)

2a 2x16 32 32 4
. b-JD —(-24)-/640 24-gJio 8(3-+10) (3-+10)
~ 2a  2x16 32 32 4
(3+v10)  (3-+a0)
Thus, the roots of the equation are and Y
Sol:
Given:
15x* —28 = X

=15x*—x-28=0

On comparing it with ax® +bx+c =0, we get;
a=25b=-1and c=-28

Discriminant D is given by:

D =(b® - 4ac)

= (~1)" —4x15x(-28)

=1-(-1680)

=1+1680

=1681

=1681>0

Hence, the roots of the equation are real.
Roots « and g are given by:

L _—b+VD _—(-D)+V1681 1441 _42 7

2a 2% 25 30 30 5
e b-D —(-1)-\1681 1-41 40 -4
2a 2x 25 30 30 3

. 7 -4
Thus, the roots of the equation are 5 and 3
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Sol:

The given equation is 2x —22x+1=0
Comparing it with ax® +bx+c =0, we get
a=2b=-2v2 and c=1

- Discriminant, D = b? — 4ac = (—2\/5)2 _4x2x1=8-8=0

So, the given equation has real roots.

Now,\/B:O
_—b+J6_—(—2\/§)_2J§_ 2
“TToa T 2x2 a4 2
pooNB (220 2
2a 2% 2 4 2
NA)

Hence, — is the repeated root of the given equation.

Sol:

The given equation is v/2x? +7+5v2 =0.

Comparing it with ax* +bx+c =0, we get

a=+2,b=7and c=52

. Discriminant, D =b* —4ac = (7)2 —4x[2x5J2=49-40=9>0
So, the given equation has real roots.

Now, «/5:\@:3
a:—b+JB:—7+3: 45
2a 2x2 22

ﬁ_—b—\/ﬁ_ -7-3 _-10 _ 5J2
2a 2x\2 22 2

52

Hence, —/2 and Y are the root of the given equation.

Sol:
Given:
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J3x2 +10x-8y3=0

On comparing it with ax® +bx + x =0, we get;
a=+/3,b=10 and c=-83

Discriminant D is given by:

D =(b* - 4ac)

= (10)2 —4x \/§><(—8\/§)
=100+96

=196>0
Hence, the roots of the equation are real.
Roots e and fare given by:

_—b+J/D -10+196 -10+14 4 2 2 3 23

2a 238 23 23 B B B 3
ﬂ:—b—JB:—(lo)—J@:—lo 14 24 12 12 3 123 _ 43
2a 23 25 2B B B B 3

243

Thus, the roots of the equation are = and —44/3.

Sol:
The given equation is J3xt —242x-23 =0.
Comparing it with ax® +bx+c =0, we get

a:\/§,b:—2\/§ and c:—2J§
.. Discriminant, D=b2—4ac=(—2ﬁ)2-4xJ§x(_2J§)=8+24=32>o

So, the given equation has real roots.

Now, VD =+/32 =42
b5 (2R)E e

2a 2x43 23
s b-Vb_(2V2) 42 2z e
2a  2x 3 243 3
J6

Hence, \/6 and 3 are the root of the given equation.
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Sol:

The given equation is 2x* + 6/3x— 60 =0.
Comparing it with ax® +bx+c =0, we get
a=2,b=6+3 and c=-60

. Discriminant, D =b? —4ac = (6\/5)2 —4x2x(~60) =180+ 480 =588> 0

So, the given equation has real roots.

Now, /D =+/588 =14/3
a=—b+\/5=—6\/§+14\/§=8\/§=2£

2a 2x2 4
ﬂz‘b‘*/5= —6J§—14J§:—20\/§=_5J§
2a 2x2 4

Hence, 2+/3 and —5+/3 are the root of the given equation.

Sol:
The given equation is 43x? +5x—23=0
Comparing it with ax* +bx+c =0, we get
a=4y3,b=5and c=-23
. Discriminant, D =b’ —4ac =5° — 4x 4/3x(~2/3) = 25+96=121> 0
So, the given equation has real roots.
Now, VD =+121=11
,_b+¥D _-5-11_ 6 3
2a 2x43 83 4
_b-JD 5-11 -16 23

F=""% “2x4y3 83 3
Hence, ? and —¥ are the root of the given equation.
Sol:

The given equation is 3x* —2y/6x+2=0
Comparing it with ax® +bx+c =0, we get

Downloaded from www.studiestoday.com



15.

16.

Downloaded from www.studiestoday.com

a=3b=-26 and c=2
2
*. Discriminant, D:b2—4ac:(—2\/5) —4x3x2=24-24=0

So, the given equation has real roots.

Now,\/B:O
_-b+B_(2B)+0 2 |6
" 2a  2x3 6 3
-8 _A(2k) 2 16

P "2 6 3

J6

Hence, =5 are the repeated of the given equation.

Sol:
The given equation is 23x% —5x+/3=0
Comparing it with ax® +bx+c =0, we get
a:2\/§,b:—5 and C:J§
-, Discriminant, D =b*—4ac =(-5)° —4x2/3x+/3=25-25=1>0
So, the given equation has real roots.

Now, \/5:\/1:1
_ —b+VD _—(-5+1)+1 6 3

2

2a  2x203 43
g b= D _~(-5)-1_4 B
2a 2x243 43 3
0 g

Hence, and — are the roots of the given equation.

Sol:
The given equation is x* +x+2=0.
Comparing it with ax* +bx+c =0, we get
a=lb=landc=2
. Discriminant D=b*—4ac =1 —4x1x2=1-8=-7<0
Hence, the given equation has no real roots (or real roots does not exist).
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Sol:

The given equation is 2x* +ax—a” =0.

Comparing it with Ax* + Bx+C =0, we get

A=2B=aand C=-a’

. Discriminant, D=B*-4AC =a°-4x2x-a’=a*+8a*=9a*>0
So, the given equation has real roots.

Now, /D =+/9a? =3a

_-B+yJD -a+3a 2a a

2A 2%x2 4 2
ﬂ_—B—\/B_—a—Sa_—4a__
2A 2x2 4

a . .
Hence, > and —a are the roots of the given equation.

Sol:
The given equation is X —(\/§+1)x+\/§ =0.

Comparing it with ax*+bx+c =0, we get
a=1,b:—(J§+1) and c=+/3

.. Discriminant,

D =b? —4a<:=[-(J§+1)}2 —4x1xJ§=3+1+2J§—4J§=3—2J§+1=(J§—1)2 >0

So, the given equation has real roots.

Now, \/5:«,(\/5—1)2 =J§—1

a:—b+ﬁ:‘[‘(ﬁ+1ﬂ+(ﬁ‘1) B+1eVB-1 2B 5
2

2a 2x1 2
fe -b-/D _ —Hﬁ”)}(*@—l) _B+1-B+1 2,
2a 2x1 2 2

Hence, +/3 and 1 are the roots of the given equation.
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Sol:

The given equation is 2x* + 5(3x+6 =0.
Comparing it with ax® +bx+c =0, we get
a=2b=5J3 and c=6

2
. Discriminant, D=b2—4ac:(5J§) —4x2xB=75-48=27>0

So, the given equation has real roots.

Now, «/5:\/5:3\5
,_b+VyD _-53+33_-2y3_ 3

2a 2x2 4 2
ﬁ:—b—\/ﬁz—sﬁ—sﬁ:—sﬁ:_zﬁ
2a 2%2 4
3

Hence, Y and —2+/3 are the roots of the given equation.

Sol:

The given equation is 3x* —2x+2=0.

Comparing it with ax® +bx+c =0, we get

a=3b=-2and c=2

. Discriminant D =b? —4ac =(~2)° ~4x3x2=4-24=-20<0
Hence, the given equation has no real roots (or real roots does not exist).

Sol:
The given equation is

x+1=&x¢0
X
X241
X

3

= x*+1=3x
= x> -3x+1=0

This equation is of the form ax®+bx+c=0, where, a=1,b=-3 and c=1.

. Discriminant, D =b? —4ac = (—3)2 —4x1x1=9-4=5>0
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So, the given equation has real roots.

Now,«/Bng
a_—b+J5_—(—3)+\/§_3+J§
22 2x1 2
_b-VD _~(-3)-¥5_3-46
p= 2a 2x1 2

Hence, are the roots of the given equation.

3+2J§ and 3—2J§

Sol:
The given equation is
%—é:&x;ﬁo,z
N x—2—x:

X(x—2)

-2

x2—2x:3
= -2 =3x*—6X
= 3x*-6x+2=0
This equation is of the form ax® +bx+c=0,where a=3,b=-6and c=2.

~.Discriminant, D =b?—4ac=(-6)" ~4x3x2=36-24=12>0
So, the given equation has real roots.

Now, VD =12 =243
a:_bJ”/BZ _(_6)+2\/§: 6+2J§:3+J§

2a 2x3 6 3
p_b=B —(-6)-23 _6-23 3-3
2a 2x3 6 3
Hence, 3+3\/§ and 3_3\/3_) are the roots of the given equation.
Sol:

The given equation is
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X—l:&X¢O
X

x? -1
X
= x> -1=3x

=3

= x*-3x-1=0

This equation is of the form ax® +bx+c =0, where a=1b=-3 and c=-1.
~.Discriminant, D =b? —4ac =(-3)° —4x1x(-1)=9+4=13>0

So, the given equation has real roots.

Now, v/D =+/13
A —b+D —(-3)+V13 3413
h 2a 2x1 2
ﬂ_—b—JB_ ~(-3)-V13 3-\13 3-13
2a 2x1 2x1 2
Hence, 3+;/1_3 and 3_;/1_3 are the roots of the given equation.
Sol:
The given equation is
My 1 0x
n m
2,2 2
mX+N 4 oy
mn

= m*x* +n° = mn - 2mnx

= m°x* +2mnx+n°—mn=0

This equation is of the form ax® +bx+c¢ =0, where a=m? b=2mn and ¢=n*—-mn
.. Discriminant,

D=b*-4ac= (Zmn)2 —4xm? ><(n2 —mn) =4m°n® —4m’n®* +4m°n®* =4m°n >0

So, the given equation has real roots.

Now, /D = v/4mn = 2my/mn
o —b+VD _-2mn+2mJmn 2mn(—n+ mn) _—n++mn

2a 2xm? 2m? m
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_—b—\/ﬁ_—Zmn—Zm\/mn_—Zm(r“r mn) —n++/mn

p 2a 2xm? 2m? T m

Hence, — Y™ g Z=VMN a6 the roots of the given equation.
m m

Sol:

The given equation is 36x° —12ax+(a’ —b*)=0

Comparing it with Ax* + Bx+C =0, we get

A=36,B=-12a and C =a’ —b?

.. Discriminant,

D =B’-4AC =(-12a) - 4x36x(a’ —b’) =144a” —144a’ +144b” =144b" > 0
So, the given equation has real roots

Now, JB =\/W =12b

—B++JD —(-12a)+12b 12(a+b) a+b
o= = = =

2A 2% 36 72 0
ﬂ__B_JB_ —(-12a)-12b 12(a-b) a-b
2A 2x36 T2 6

Hence, a;—b and a;b are the roots of the given equation.

Sol:
Given:

X’ —2ax+(a*~b*) =0

On comparing it with Ax* + Bx+C =0, we get:
A=1B=-2a and C =(a*-b’)

Discriminant D is given by:

D=B?-4AC

= (—261)2 —4><1><(a2 —bz)
=4a’ —4a’ +4b°

=4b*>0
Hence, the roots of the equation are real.
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Roots « and g are given by:
oo —b++/D —(-2a)+V4b®> 2a+2b 2(a+b At

2a 2x1 2 2 (2+5)
ﬂ:—b;ﬁ:—(—Za)—W:2a—2b:2(a‘b):(a—b)
a 2x1 2 2

Hence, the roots of the equation are (a+b)and (a—b).

Sol:

The given equation is x* —2ax—(4b”*—a”)=0

Comparing it with Ax* + Bx+C =0, we get

A=1B=-2aand C=—(4b>-a*)

.. Discriminant,

B” —4AC = (-2a)’ —4x1x| —(4b’—a’) |~ 4a’ +16b° —4a’ =16b° > 0
So, the given equation has real roots

Now, \/5 = \/16? =4b

Y -B+yD _—(-2a)+4b _2(a+2b)

=a+2b
2A 2x1
5o B-VD_—(-2a)-4 2(a-20) _
2A 2x1 2

Hence,a+2b anda—2b are the roots of the given equation.

Sol:

The given equation is x* +6x—(a’ +2a—8)=0.

Comparing it with Ax* + Bx+C =0, we get

A=1B=6and C=—(a+2a-8)

.. Discriminant, D =

B’ ~4AC =6°—4x1x| -(a’+2a-8) | =36+ 42’ +8a-32 =42’ +8a—32 = 4a” +8a+ 4
=4(a’+2a+1)=4(a+1) >0

So, the given equation has real roots

Now, «/5:,/ (a+1)2 =2(a+1)
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L -B+J/D —6+2(a+l) 2a-4

a—2
2A 2x1 2
5 -B-VD _—6-2(a+l) —2a-8 ——a-4=—(a+4)
2A 2x1 2

Hence, (a—2) and—(a+4) are the roots of the given equation.

29.
Sol:
The given equation is x* +5x—(a’+a—6)=0.
Comparing it with Ax* + Bx+C =0, we get
A=1B=5and C=—(a’+a-8)
.. Discriminant, D =
B?—4AC =52—4x1x[—(az+a—6)}:25+4a2+4a—24=4a2+4a2+4a+1

=(2a+1)">0
So, the given equation has real roots

Now, \/_:1/(2a+1)2 =2a+1

,_~B+JD _-5+2a+1 2a-4_
24 2x1 2

5o -B-+D _-5-(2a+1) —2a-6 —_a—3-—(a+3)
2A 2x1 2

Hence, (a—2) and—(a+3) are the roots of the given equation.

a-—-2

30.
Sol:

The given equation is x> —4ax—b’ +4a* =0.

Comparing it with Ax* + Bx+C =0, we get

A=1B=-4a and C =-b*+4a°

. Discriminant, D =B?*—-4AC = (—4a)2 —4><1><(—b2 + 4a2) =16a%+4b*-16a*=4b*>0
So, the given equation has real roots

Now, JB :\/E =2b

a_—B+\/5_ —(—4a)+2b 4a+2b
2A 2x1 2

2a+b
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ﬂ_—B—JB_—(—4a)—2b da-2b
S O2A 2x1 2
Hence, (2a+b) and(2a—b) are the roots of the given equation.

2a-b

Sol:

The given equation is 4x* —4a’x+(a* —b*)=0.

Comparing it with Ax* + Bx+C =0, we get

A=4,B=-4a’ and C =a*-b*

. Discriminant, B2 —4AC = (—4a2)2 —4x4x(a’-b*)=16a*-16a* +16b* =16b* >0

So, the given equation has real roots

Now, /D =+/16b* = 4b?

B+D —(—4a%)+4b® 4(a’+b?) a7y
o = = = =

2A 2x4 8 2
_-B-/D —(-4a%)-4p* 4(a®-b*) a7_p?
P=""n = x4 8~ 2

1 1 . .
Hence, E(a2 +b°) andE(a2 —b?) are the roots of the given equation.

Sol:

The given equation is 4x* —4bx —(a* ~b*) =0.

Comparing it with Ax* + Bx+C =0, we get

A=4,B=4b and C=—(a’-b?)

.. Discriminant,

D= B’ ~4AC =(4b)’ ~4x4x| —(a” ~b”) | =16b” +16a’ ~16b* =16’ > 0
So, the given equation has real roots

Now, /D =+/16a*> = 4a

_-B++/D _—4b+da _ 4(a-b) a-b

2A 2x4 8 2
5= —B-JD -4b-4a -4(a+bh) __a+b
2A 2x4 8 2

1 1 , .
Hence, E(a—b) and —E(a+ b) are the roots of the given equation.
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Sol:

The given equation is x* —(2b—1)x+(b* ~b—20)=0.

Comparing it with Ax* + Bx+C =0, we get

A=1B=—(2b-1)and C=b*~b-20

.. Discriminant,

D=B?-4AC =[~(2b-1)] —4x1x(b? ~b-20)=4b® ~4b+1-4b> + 40+ 80 =81> 0
So, the given equation has real roots

Now, VD =18 =9
_ —[-(20-1)1+9
o B+\/B= [ ( )]Jr :2b+8=b+4
2A 2x1
B_ [—(2b-1)1-9 _
5B VD _—[(20-1)]-9 2p-10_, .
2A 2x1 2

Hence, (b+4) and (b—5) are the roots of the given equation.

Sol:
Given:

3a’x? +8abx +4b* =0

On comparing it with Ax® + Bx +C =0, we get:
A=3a’,B=8ab and C = 4b?

Discriminant D is given by:

D =(B*-4AC)

= (8ab)’ —4x3a? x 4b’

=16a’b* >0

Hence, the roots of the equation are real.

Roots o and g are given by:

Y —b+y/D -8ab++16a’h’ -8ab+4ab —4ab -2b

2a 2x3a’ 6a’ 6a’ 3a
4 —b-/D -8ab—+16a’h’* -8ab—4ab -12ab -2b

2a 2x3a’ 6a’ 6a’ a
Thus, the roots of the equation are ;—? and _?Zb.
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Sol:
The given equation is a’b’x” —(4b* —3a*)x—12a’h” =0.

Comparing it with Ax* + Bx+C =0, we get

A=a’b?,B=—(4b"-3a*) and c =-12a’b’

.. Discriminant,

B” -4AC =| —(4* —3a4)]2 —4xa’h? x(~12a%? ) =16b° - 24a‘h* +9a° +48a’b*
=16b° +24a’h* +92° = (4b* +3a*) >0

So, the given equation has real roots

Now, /D = (4b4 +3a“)2 = 4b* +3a*

_B+yD | -(4°-3a")]+(4b'+3a") gyt ap?
o= =

2A 2xa’b? T 2am? @
_B-JD -|-(4*-3a)|-(4b'+3a") _ga¢ 32
P=——n = 2xa’h? T2a%m? b

4b® 3a’ . .
Hence, —-and —b—zare the roots of the given equation.
a

Sol:
Given:

12abx* —(9a’ —8b° ) x—6ab =0

On comparing it with Ax? +Bx +C =0, we get:
A=12ab, B =—(9a’ -8b% )and C =—6ab
Discriminant D is given by:

D=B’-4AC

=[~(9a% ~80) | ~4x12ab(-6ab)
—81a* —144a%h* + 64b* + 2882’
=81a* +144a’b* + 64b*

= (9a? +80%) >0
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Hence, the roots of the equation are equal.
Roots e and fare given by:

r T 2
__—B+\D _ —| (92" -80%) |+ /(92" +80°) ga?_gn7+0a% +8b> 182> 3a
2A 2x12ab 24ab 24ab 4b
r T 2
P B-JD | (92°-80)|-\(92° +8b%) 92 _gn? _ga’_gh? 162 -2
2A 2x12ab 24ab 24ab  3a
Thus, the roots of the equation are 3_a and _—Zb
4b 3a

Exercise - 10D

Sol:

(i)  The given equation is 2x° —8x+5=0.
This is of the form ax’ +bx+c=0.where a=2.b=-8 and c=5.
~.Diseriminant, D =5" —4ac=(-8 ]l2 —4x2x5=64-40=24>0
Hence. the given equation has real and unequal roots.

(i) The given equation is 3x° —2+/6x+2=0.
This is of the form ax” +bx+ec=0.where a=3.b= —E»JE and c¢=2.
. Discriminant, D =5% —4ac = (—2«;’6}1 —4x3x2=24-24=0
Hence. the given equation has real and equal roots.

(iii) The given equation is 5x° —4x+1=0,

This is of the form ax” +bx+c=0.where a=5.b=—4 and c=1.
. Discriminant, D=54" —4dac = {—4): —4%x5x1=16-20=—4<0

Hence. the given equation has no real roots.
(iv) The given equation 1s
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5x(x—2)+6=0
= 5x° -10x+6=0
This is of the form ax” +bx+¢ =0, where a=5,b=-10 and c =6.
Discriminant, D =b? —4ac =(-10)" —4x5x6=100-120=-20<0
Hence, the given equation has no real roots.
(v) The given equation is 12x* —4/15x+5=0
This is of the form ax” +bx+c=0.where a=12,b=-4+/15 and ¢ =5.
Discriminant, D= b ~4ac = (—4v15) ~4x12x5=240-240=0
Hence, the given equation has real and equal roots.
(vi) The given equation is x> —x+2=0.
This is of the form ax® +bx+ec=0.where a=1b=-1and c=2.
Discriminant, D =b® —4ac = (—1)2 —4x1x2=1-8=-7<0
Hence, the given equation has no real roots.

Sol:

The given equation is 2(a’ +b?)x* +2(a+b)x+1=0.
~D=[2(a+b)] -4x2(a?+b*)x1

=4(a’ +2ab+b*)-8(a’ +b’)

=4a’ +8ab + 4b” —8a* —8b°

= —4a’ +8ab —4b?

= —4(a’ —2ab+b?)

=—4(a-b)" <0

Hence, the given equation has no real roots.

Sol:

Given:
x>+ px—q>=0
Here,

a=1b=pand c=—q°
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Discriminant D is given by:
D = (b - 4ac)

= p2—4><1><(—q2)
:(p2+4q2)>0

D > 0 for all real values of p and g.
Thus, the roots of the equation are real.

Sol:

Given:

3x° + 2kx+27=0

Here,

a=3.b=2k and c=27

It 1s given that the roots of the equation are real and equal: therefore, we have:

D=0
= (2k) —4x3x27=0

=4k’ -324=0
= 4k* =324

= k* =81

= k=10
k=% o0r k=-9
Sol:

The given equation is
lox(x=2+/5)+10=0

— kx? — 2/Bkx +10 =0
This is of the form ax? +bx+c =0, where a=k,b =—-2/5k and ¢ =10.

- D=b?—4ac :(—2J§k)2 — 4x Kk x10 = 20k — 40K

The given equation will have real and equal roots if D =0.
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. 20k* —40k =0

= 20k (k—2)=0

—=k=00rk-2=0

—=k=00rk=2

But, for k =0, we get 10 =0, which is not true
Hence, 2 is the required value of k.

Sol:

The given equation is 4x*+ px+3=0.

This is of the form ax® +bx+c¢=0,where a=4,b=p and ¢c=3.
-.D=b*—4ac=p®—4x4x3=p*>—48

The given equation will have real and equal roots if D =0.

5. p°-48=0

= p° =48

= p=+/48 =143

Hence, 4+/3 and —4+/3 are the required values of p.

Sol:

The given equation is 9%* —3kx+k =0.

This is of the form ax* +bx+c =0, where a=9,b=-3k and c =k.
-.D=b? —4ac =(-3k)" —4x9xk =9k? — 36k

The given equation will have real and equal roots if D =0.

- 9k*-36k =0

=9k (k-4)=0

—=k=00rk-4=0

—k=0o0rk=4

But, k = 0(Given)
Hence, the required values of k is 4.

Sol:
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The given equation is (3k +1)x* +2(k +1)x+1=0.

This is of the form ax” +bx+c =0,where a=3k+1Lb=2(k+1) and c=1.
-.D=b*-4ac

=[2(k+1)] —4x(3k +1)x1

= 4(k* + 2k +1)-4(3k +1)

=4k? +8k+4-12k -4

= 4k* - 4k

The given equation will have real and equal roots if D =0.
- 4k* -4k =0

=4k (k-1)=0

=k=00rk-1=0

=k=0o0rk=1

Hence, 0 and lare the required values of k.

Sol:

The given equation is (2p+1)x* —(7p+2)x+(7p—3)=0.
This is of the form ax” +bx+c=0,where a=2p+Lb=—(7p+2)and c=7p-3.
-.D=Db’-4ac

:—[—(7p+2)]2—4><(2p+1)><(7p—3)

=(49p° +28p+4)—-4(14p* + p-3)

=49p* +28p+4-56p*—4p+12

=-7p*+24p+16

The given equation will have real and equal roots if D =0.
S —Tp?+24p+16=0

—=7p*-24p-16=0

= 7p°-28p+4p-16=0

=7p(p—4)+4(p-4)=0

=(p—4)(7p+4)=0

= p—-4=00r 7p+4=0
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= p=4or p:—;

Hence, 4 and —;are the required values of p.

Sol:

The given equation is (p+1)x* —6(p+1)x+3(p+9)=0.
This is of the form ax” +bx+c=0,where a=p+1b=-6(p+1) and c=3(p+9).
-.D=Db*-4ac

:[—6(p+1)]2—4><(p+1)><3(p+9)
=12(p+1)[3(p+1)—(p+9)]

=12(p+1)(2p-6)

The given equation will have real and equal roots if D =0.
~12(p+1)(2p-6)=0

= p+1=00r 2p-6=0

= p=-lor p=3

But, p=-1 (Given)

Thus, the value of p is 3

Putting p =3, the given equation becomes 4x*> —24x+36=0
4x* —24x+36=0

= 4(x* —6x+9)=0

=(x-3)"'=0

=x-3=0

=>X=3

Hence, 3 is the repeated root of this equation.

Sol:
It is given that —5is a root of the quadratic equation 2x* + px—15=0.

. 2(-5) + px(-5)-15=0
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= -5p+35=0
=>p=7
The roots of the equation px* + px+k =0=0are equal.
D=0
= p?-4pk=0
:(7)2—4><7><k20
= 49-28k =0

k=P _7

28 4

Thus, the value of k is %

Sol:

It is given that 3 is a root of the quadratic equation x* —x+k =0.
~(3)=3+k =0

=k+6=0

=k=-6

The roots of the equation X +2kx+(k* + 2k + p) = Oare equal.
D=0

= (2k)2 —4><1><(k2 +2K + p) =0

= 4k* —4k* -8k —4p =0

=-8k-4p=0
8k

= =2k
=Pp=-,

= p=—2><(—6)=12
Hence, the value of p is 12.

Sol:
It is given that —4 is a root of the quadratic equation x*+2x+4p =0.

Downloaded from www.studiestoday.com



Downloaded from www.studiestoday.com

o (~4) +2x(-4)+4p=0
—16-8+4p=0
=4p+8=0
=>p=-2
The equation x* + px(1+3k)+7(3+2k)=0has real roots.
..D=0
:>[p(1+3k)]2—4><1><7(3+2k):0
= [-2(1+3k)] ~28(3+2k)=0
= 4(1+6k +9k* ) —28(3+2k) =0
= 4(1+6k +9k* —21-14k ) =0
— 9k*-8k—-20=0
— 9k*-18k +10k —20=0
= 9k (k—2)+10(k-2)=0
= (k—2)(9k+10)=0
=k-2=00r 9 +10=0
=k=2or k:—E

9

. ) 10
Hence, the required value of k is 2 or—?.

Sol:
Given:

(1+m2)x2+2mcx+(c2—a2):0
Here,
a=(1+m2),b=2mc and c=(c2—a2)

It is given that the roots of the equation are equal; therefore, we have:
D=0

:>(b2 —4ac):0

= (2mc)’ —4><(1+m2)><(c2 —az):o
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— 4m?c? —4(c2 —a?+mic? - mzaz) =0
= 4m?c? —4c? +4a’ —4m*c? +4m’a® =0
= —4c* +4a’ +4m*a* =0

= a’+m’a’ =c?
— a? (1+m2)=c2
—c?=a’ (1+m2)

Hence proved.

Sol:
Given:

(c2 —ab)x2 —2(a2 —bc)x+(b2 —ac)=0
Here,
a=(c2 —ab),b:—Z(a2 —bc),c=(b2 —ac)

It is given that the roots of the equation are real and equal; therefore, we have:
D=0

:(b2—4ac):0
:{—Z(az—bc)}2—4x(c2—ab)x(bz—ac):o

= 4(a4 —2a2bc+b2c2)—4(b2c2 —ac®—ab®+ azbc) -0
—a*—2a’bc+b%c?-b*c?+act+ab®*—a’hc=0
—=a*-3a’hc+ac+ab®* =0
:>a(a3—3abc+c3+b3):0

Now,

a=0or a®—3abc+c®+b*=0

a=0or a®+b*+c®=3abc

Sol:
Given:

2x* + px+8=0
Here,
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a=2,b=pandc=8

Discriminant D is given by:

D =(b® —4ac)

= p?—4x2x8

(54

If D >0, the roots of the equation will be real

= (p*-64)=0

= (p+8)(p-8)=0

= p=>8and p<-8

Thus, the roots of the equation are real for p>8and p <-8.

Sol:
Given:

(@-12)x* +2(a—-12)x+2=0

Here,

a=(a=12),b=2(ac—-12)and c=2

It is given that the roots of the equation are equal; therefore, we have
D=0

=N (b2 —4ac) =0

= (2(a-12)} ~4x(a-12)x2=0

= 4(a® - 240 +144) -8 +96 =0

= 40 -96a +576-8a+96 =0

= 40’ -104a+672=0

= a?-26a+168=0
= a’-14a-120+168=0

= a(a—14)—12(a —14) =0
:>(a —14)(a—12) =0
La=1l4or a=12

If the value of « is 12, the given equation becomes non-quadratic.
Therefore, the value of « will be 14 for the equation to have equal roots.
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Sol:

Given:
9x? +8kx+16=0

Here

a=9,b=8k and c=16
It is given that the roots of the equation are real and equal; therefore, we have:
D=0

= (b* —4ac)=0

= (8k)* —4x9x16=0
= 64k*-576=0

= 64k*> =576

=k*=9

= k=43
~k=3o0rk=-3

Sol:

(i)  The given equation is kx* +6x+1=0.
~.D=6%-4xkx1=36-4k
The given equation has real and distinct roots if D > 0.
.36-4k >0

=4k <36
=k<9
(ii) The given equation is x* —kx+9=0.
..D =(—k)2 —4x1x9=k*-36
The given equation has real and distinct roots if D > 0.
- k?=36>0
= (k-6)(k+6)>0
=k<-60rk>6
(iii) The given equation is 9x* +3kx+4=0.
D =(3K)" —4x9x4=9k* —144

The given equation has real and distinct roots if D > 0.
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~.9k*-144>0
=9(k*-16)>0
= (k—4)(k+4)>0
=>k<-4ork>4
(iv) The given equation is 5x* —kx+1=0.
~.D=(—k)" —4x5x1=k?-20
The given equation has real and distinct roots if D > 0.
- k?=20>0

= k? —(2\/5)2 >0
:>(k—2\/§)(k+2\/§)>0

:>k<—2\/§0r k>2\/§

20.

Sol:

The given equation is (a—b)x*+5(a+b)x—-2(a-b)=0.

.D=[5(a+b)] —4x(a-b)x[-2(a-b)]

= 25(a+b)2 +8(a—b)2

Since aand b are real and a # b, so (a—b)2 >0and (a+b)’ >0.

8(a—b)2 >0 (1) (Product of two positive numbers is always positive)

Also, 25(a+b)2 >0 (2) (Product of two positive numbers is always positive)
Adding (1) and (2), we get
25(a+b)2 +8(a—b)2 >0 (Sum of two positive numbers is always positive)

=D>0
Hence, the roots of the given equation are real and unequal.

21.

Sol:
It is given that the roots of the equation (a’ +b? ) x* —2(ac+bd ) x+(c* +d* ) = Oare equal.
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D=0

= [—2(ac+bd)]2 —4(a®+b?)(c*+d*)=0

= 4(a’c* +b’d” + 2abcd ) - 4(a’c® +a’d® +b°c® +b’d* ) =0
= 4(a’c? +b%d” + 2abcd —a’c® —a’d* —b’c’ —b’d* ) =0

= (—a’d’+2abcd —b’c?) =0

= —(a’d*—2abcd +b%c?) =0

= (ad —bc)2 =0

—ad-bc=0
—ad =Dbc
a ¢
=>—=—
b d
Hence proved.

Sol:
It is given that the roots of the equation ax” +2bx-+c = Oare real.

~.D :(2b)2—4><a><c20
:>4(b2—ac)20
—b*-ac>0 (1)

Also, the roots of the equation bx* — 2Jacx+b = 0are real.
-0, =(-2Vac) ~4xbxb=0

= 4(ac—b*)>0

= —4(b*—ac)=0

=b*-ac>0 (2)

The roots of the given equations are simultaneously real if (1) and (2) holds true together.
This is possible if
b*>-ac=0

=b’=ac
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Exercise 10E

Sol:
Let the required natural number be x.
According to the given condition,

X+ x> =156

= x*+x-156=0

= x?+13x-12x-156=0
= X(x+13)-12(x+13)=0
= (x+13)(x-12)=0

= Xx+13=00r x-12=0
= x=-130or x=12

sx=12 (x cannot be negative)
Hence, the required natural number is 12.

Sol:
Let the required natural number be x.
According to the given condition,

X ++/x =132

Putting /X = y or x = y?, we get
y>+y=132

=y’ +y-132=0

— y2+12y-11y-132=0

= y(y+12)-11(y+12)=0

= (y+12)(y-11)=0

= y+12=00r y-11=0
=y=-12o0r y=11

sy=11 ('y cannot be negative)
Now,

Jx=11
= x=(11)" =121
Hence, the required natural number is 121.
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Sol:

Let the required number be x and (28—Xx).
According to the given condition,
X(28—-x)=192

= 28x-x* =192

= x*—28x+192=0

= X’ -16x-12x+192=0

= X(x-16)-12(x-16)=0

= (x-12)(x-16)=0

= x-12=00r x-16=0

=x=12 or x=16

When x =12,

28—x=28-12=16

When x =16,

28—x=28-16=12

Hence, the required numbers are 12 and 16.

Sol:

Let the required two consecutive positive integers be x and (X+1)-
According to the given condition,

X +(x+1)" =365

= X* + x> +2x+1=365

= 2x*+2x-364=0

= X’ +x-182=0

= x* +14x-13x-182=0

= X(x+14)-13(x+14)=0

= (x+14)(x-13)=0

= X+14=0o0r x-13=0

= X=-14 or x=13

S x=13 (x is a positive integers)
When x=13,

Xx+1=13+1=14
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Hence, the required positive integers are 13 and 14.

Sol:

Let the two consecutive positive odd numbers be Xand (X+2)-
According to the given condition,
x2+(x+2)2 =514

= X* + x> +4x+4 =514

= 2x*+4x-510=0

= X’ +2x—-255=0

= X* +17x-15x-255=0

= X(x+17)-15(x+17)=0

= (x+17)(x-15)=0

= X+17=00r x-15=0

= X=-17 or x=15

. x=15 (x is a positive odd number)
When x =15,

X+2=15+2=17
Hence, the required positive integers are 15 and 17.

Sol:

Let the two consecutive positive even numbers be x and (X+2)-
According to the given condition,

X2 +(x+2)2 =452

= X2+ X2 +4x+4 =452

= 2x* +4x—448=0

= X*+2x—224=0

= x> +16x—14x—-224=0

= X(x+16)-14(x+16)=0

= (x+16)(x—-14)=0

= X+16=00r x-14=0

= Xx=-16or x=14

nx=14 (x is a positive even number)
When x =14,

X+2=14+2=16
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Hence, the required numbers are 14 and 16.

Sol:

Let the two consecutive positive integers be x and (X+1)-
According to the given condition,
x(x+1) =306

= x*+x-306=0

= x> +18x-17x-306=0

= Xx(x+18)-17(x+18)=0

= (x+18)(x-17)=0

= Xx+18=00r x-17=0

= x=-18 or x=17

~.x=17 (x is a positive integers)
When x=17,

X+1=17+1=18
Hence, the required integers are 17 and 18.

Sol:

Let the required numbers be x and (X+3).
According to the question:

x(x+3)=504

= X* +3x =504

= Xx*+3x-504=0

= X’ +(24—-21)x-504=0

= X? +24x—21x-504=0

= X(x+24)-21(x+24)=0

= (x+24)(x-21)=0

= X+24=00r x-21=0

= x=-240r x=21

If x =—24,the numbers are —24and {(—24+3)=-21}.

If x =21, the numbers are 21 and {(21+ 3)= 24}.
Hence, the numbers are (—24,—21)and (21,24).
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Sol:

Le the required consecutive multiples of 3 be 3Xand 3(X+l)-
According to the given condition,

3xx3(x+1) =648

= 9(x2 + x) =648

=X +x=T72

=X +x-72=0

= X* +9x-8x-72=0

= X(x+9)-8(x+9)=0

= (x+9)(x—8)=0

= Xx+9=00r x-8=0

=x=-90r x=8

. X=8 (Neglecting the negative value)
When x =38,

3x=3x8=24

3(x+1)=3x(8+1)=3%x9=27

Hence, the required multiples are 24 and 27.

Sol:

Let the two consecutive positive odd integers be x and (X+ 2)-
According to the given condition,
X(x+2)=483

= x> +2x-483=0

= X* +23Xx—21x—483=0

= x(x+23)-21(x+23)=0

= (x+23)(x+21)=0

= X+23=00r x-21=0

= Xx=-230r x=21

nx=21 (x is a positive odd integer)
When x=21,

X+2=21+2=23

Hence, the required integers are 21 and 23.
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Sol:

Let the two consecutive positive even integers be x and (X+ 2)-
According to the given condition,
X(x+2)=288

= Xx*+2x-288=0

= x> +18x-16x—-288=0

= Xx(x+18)-16(x+18)=0

= (x+18)(x—16)=0

= Xx+18=0o0r x-16=0

= x=-18 or x=16

. x=16 (x is a positive even integer)
When x =16,

X+2=16+2=18
Hence, the required integers are 16 and 18.

Sol:
Let the required natural numbers be x and (9,—X)-

According to the given condition,
1 N 1 1

= x> -9x+18=0

= x> —6x—3x+18=0
= X(x—-6)-3(x—6)=0
= X-3=00r x-6=0
= X=30r x=6

When x=3,
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9-x=9-3=6

When X =6,

9-x=9-6=3

Hence, the required natural numbers are 3 and 6.

Sol:
Let the required natural numbers be x and (15—X).
According to the given condition,
1 1 3
—+ -
x 15-x 10

15-x+x 3
> =

x(15-x) 10

15 3

= =—

15x—x* 10
= 15x - x* =50
= x> -15x+50=0
= x> -10x-5x+50=0
= x(x—-10)-5(x-10)=0
= (x-5)(x-10)=0
= X-5=00r x-10=0
= x=50r x=10
When x =5,
15-x=15-5=10
When x =10,
15-x=15-10=5
Hence, the required natural numbers are 5 and 10.

Sol:

Let the required natural numbers be Xand (X+3)-
NOW, X< X+3
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1 1
R ——
X X+3

According to the given condition,
1 1 3

X x+3:E§
X+3-x 3
:> —_—

x(x+3) 28

I
X°+3x 28

= x> +3x=28

= x*+3x-28=0

= X*+7x-4x-28=0

= X(X+7)-4(x+7)=0

= (x+7)(x—4)=0

=X+7=00r x—4=0

= X=—-70r x=4

Xx=4 (—71s not a natural number)
When X =4,

X+3=4+3=7

Hence, the required natural numbers are 4 and 7.

Sol:

Let the required natural numbers be Xand (X+5)-

Now, X<X+5

1 1
So=>—

X X+5
According to the given condition,
1 1 5

X x+5:ﬁ
X+5-X i

x(x+5) 14
5 5
=— ==
X°+5x 14
= x?+5x =14
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= x> +5x-14=0

= X*+7x-2x-14=0

= X(X+7)-2(x+7)=0

= (x+7)(x-2)=0

= X+7=00r x-2=0

= X=-70r x=2

~.x=2 (=T7isnot a natural number)

When x =2,

X+5=2+5=7

Hence, the required natural numbers are 2 and 7.

Sol:

Let the required consecutive multiplies of 7 be 7Xand 7(X+1)-
According to the given condition,

(7x)° +[7(x+1)] =1225

= 49X% +49(x* +2x+1) =1225

= 49%® + 49x* + 98X + 49 =1225

= 98x* +98x-1176=0

=x*+x-12=0

=X’ +4x-3x-12=0

= X(x+4)-3(x+4)=0
=(x+4)(x-3)=0
=>X+4=00rx-3=0

=X=—4o0r x=3

Sx=3 (Neglecting the negative value)
When x=3,

7x=7x3=21
7(x+1)=7(3+1)=7x4=28

Hence, the required multiples are 21 and 28.

Sol:
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Let the natural number be x.
According to the given condition,
1 65
+ ==
X 8
x*+1 65
= —_
X 8
— 8x? +8 =65x
—8x*—-65x+8=0
—8x° —64x—x+8=0
= 8x(x—8)-1(x-8)=0
= (x—8)(8x-1)=0
—Xx-8=00r8x-1=0

X

= Xx=8or x:1
8

. Xx=8 (x is a natural number)
Hence, the required number is 8.

Sol:

Let the two parts be x and (57 —X).
According to the given condition,
x(57—x)=680

= 57x—x* =680

= x> —57x+680=0

= x> —40x—17x+680=0

= X(x—40)—-17(x—40)=0

= (x—40)(x-17)=0

= X—-40=00r x-17=0

= Xx=40o0r x=17

When x =40,

57—-x=57-40=17

When x=17,

57—-x=57-17=40

Hence, the required parts are 17 and 40.
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Sol:
Let the two parts be xand (27 —x).
According to the given condition,
1 1 3
— 4+ _—
X 27-x 20

27—-x+x 3
> =—

x(27-x) 20

27 3

= =—

27x-x> 20
= 27x—x* =180
= x> —27x+180=0
= Xx* —15x—12x+180=0
= x(x-15)-12(x-15)=0
= (x-12)(x-15)=0
= X-12=00r x-15=0
= x=120r x=15
When x=12,
27—x=27-12=15
When x =15,
27—-x=27-15=12
Hence, the required parts are 12 and 15.

Sol:
Let the larger and smaller parts be x and y, respectively.
According to the question:

X+y=16 (1)
2x* =y* +164 ..(ii)
From (i), we get:

x=16-y ... (iii)

From (ii) and (iii), we get:

Downloaded from www.studiestoday.com



Downloaded from www.studiestoday.com

2(16-y) =y* +164

= 2(256—32y+ y2) =y’ +164
= 51264y + 2y’ = y* +164
= y*—64y+348=0

= y*—(58+6)y+348=0

= y?-58y-6y+348=0

= y(y-58)-6(y—58)=0

= (y-58)(y-6)=0

= y-58=00r y-6=0

= y=6(y<16)

Putting the value of y in equation (iii), we get

Xx=16-6=10
Hence, the two natural numbers are 6 and 10.

Sol:
Let the two natural numbers be x and y.
According to the question:

X34y =25(X+Yy) .. (i)
X2 +y?=50(x-y) .. (ii)
From (i) and (ii), we get:
25(x+y)=50(x—-y)

= x+y=2(x-y)

= X+Yy=2X-2y

= Yy+2y=2X-X

=3y=X . (iii)
From (ii) and (iii), we get:
(3y)2+y2 =50(3y-y)

= 9y* +y* =100y

=10y® =100y

=y=10

From (iii), we have:
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3x10=x
=30=xX
Hence, the two natural numbers are 30 and 10.

Sol:
Let the greater number be x and the smaller number be y.
According to the question:

xX*—y?=45 ... (i)
ye=4x (ii)
From (i) and (ii), we get:

X? —4x =45

= X*—4x-45=0

= x*—(9-5)x-45=0
= X’ —9x+5x-45=0
= X(x—9)+5(x-9)=0
= (x—=9)(x+5)=0
=X-9=00r x+5=0
=Xx=90r x=-5

=>x=9 (" xis a natural number)
Putting the value of x in equation (ii), we get:

y’ =4x9

= y* =36

—>y=6

Hence, the two numbers are 9 and 6.

Sol:
Let the three consecutive positive integers be X,X+1land X+ 2.
According to the given condition,

X* +(x+1)(x+2)=46
=X+ X +3x+2=46
—2x*+3x—44=0

— 2x% +11x—8x—44=0
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= X(2x+11)—4(2x+11)=0
= (2x+11)(x—4)=0
= 2X+11=00r x-4=0

:x:—Eor Xx=4
2

x=4 (xis a positive integer)
When x =4,

X+1=4+1=5

X+2=4+2=6

Hence, the required integers are 4, 5 and 6.

Sol:

Let the digits at units and tens places be x and y, respectively.
Original number =10y +X

According to the question:

10y +x=4(x+y)

=10y +x=4x+4y

=3x-6y=0

= 3Xx =06y

=X=2Y (i)

Also,

10y + x = 2xy

—10y+2y=2.2y.y [ From(i)]
=12y = 4y?

=>y=3

From (i), we get:

X=2x3=6

.. Original number =10x3+6 =36

Sol:
Let the digits at units and tens places be x and y, respectively.
Soxy=14
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:y=% ......... (i)

According to the question:
(10y+x)+45=10x+y

=9y-9x=-45
=y-x=-5 ... (ii)
From (i) and (ii), we get:
E—x:—5
X

_ 2
:14 X _ 5

X

= 14— x* = -5x

= x*-5x-14=0

= x*—(7-2)x-14=0
=X -7x+2x-14=0
= X(x=7)+2(x-7)
= (x=7)(x+2)=0

= X-7=00r x+2=0
=>X=70r x=-2

0

=>x=7 (.- the digit cannot be negative)
Putting x = 7 in equation (i), we get:
y=2

. Required number=10x2+7 =27

Sol:
Let the numerator be x.

..Denominator = X+3

.. Original number = X
X+3

According to the question:
X 1 9

X+3 ( xj 10
X+3
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X x+3 29
x+3  x 10
x2+(x+3)2 29

x(x+3) 10
X°+x*+6x+9 29
x? +3x 10
2X* +6x+9 29
x2+3x 10

= 29x° +87x = 20x* + 60x + 90

= 9x?+27x-90=0

=9(x*+3x-10)=0

= x*+3x-10=0

= x> +5x-2x-10=0

= X(x+5)-2(x+5)=0

= (x—2)(x+5)=0

=>Xx—-2=00r x+5=0

= X=2 or x=-5(rejected)
So, number=x=2
denominator =x+3=2+3=5

So, required fraction = %

Sol:
Let the denomunator of the required fraction be x.
Numerator of the required fraction =x—3

- Original fraction =I—;3

If 1 is added to the denominator, then the new fraction obtained is ;—j

According to the given condition,
-3 _x-3 1

x+1  x 15
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x-3 x-3 1
X x+1 15
:>(x—3)(x+1)—x(x—3)_i
X(x+1) 15
X —2x—-3-x*+3x 1
X% + X 15
x-3 1
x+x 15

= X’ +x=15x—-45

= x*-14x+45=0

= x> -9x-5x+45=0

= x(x—9)-5(x-9)=0
= (x-=5)(x-9)=0

= X-5=00r x-9=0
= X=50r x=9

When x =5,

6 2 . . . - .
~ "9 "9°3 (This fraction is neglected because this does not satisfies the given

condition.)

. .2
Hence, the required fraction is =

Sol:

Let the required number be x.

According to the given condition,
1 1

X+—=2—
X 30

x2+1 61
= =—
X 30
— 30x? +30 =61x
—30x* —61x+30=0

Downloaded from www.studiestoday.com



Downloaded from www.studiestoday.com

= 30x* —36x—-25x+30=0
= 6x(5x—6)—5(5x—6)=0
= (5x—6)(6x-5)=0
=5Xx—6=00r 6x-5=0

5

6
= X=—0r X=—
5 6

: .5 6
Hence, the required number is 5 or 3

29.

Sol:
Let there be x rows.
Then, the number of students in each row will also be x.

. Total number of students = (x2 + 24)

According to the question:

(x+1)" -25=x*+24

= X*+2X+1-25-x>-24=0

= 2Xx-48=0

= 2Xx =48

=>x=24

. Total number of students = 24* + 24 =576 + 24 = 600

30.

Sol:
Let the total number of students be x.
According to the question:
300 300
X x+10
300(x+10)—300x 1
x(x+10) B
300x +3000—-300x
= > =1
X~ +10x
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= 3000 = x* +10x

= x*+10x-3000=0

= x* +(60-50)x =3000 =0

= x*+60x—-50x—3000=0

= X(x+60)—-50(x+60)=0

= (x+60)(x—50)=0

= x=50 or x=-60

X cannot be negative; therefore, the total number of students is 50.

Sol:

Let the marks of Kamal in mathematics and English be x and y, respectively. According
to the question: x+y=40 ... (i)

Also, (x+3)(y—4)=360

= (x+3)(40—x—4)=360  [From (i)]

:>(x+3)(36—x):360

= 36X — x> +108—-3x =360

= 33x-x*-252=0

= —x*+33x-252=0

= x*-33x-252=0

= X’ —(21+12)x+252=0

= X* = 21x-12x+252=0

= x(x-21)-12(x-21)=0

= (x—21)(x-12)=0

= x=21or x=12

If x=21,

y=40-21=119

Thus, Kamal scored 21 and 19 marks in mathematics and English, respectively.
If x=12,

y=40-12=28
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Thus, Kamal scored 12 and 28 marks in mathematics and English, respectively.

Sol:
Let x be the number of students who planned a picnic.

2000

.. Original cost of food for each member =3 ——
X

Five students failed to attend the picnic. So, (x—5) students attended the picnic.

.. New cost of food for each member = (ioog)

According of the given condition,
20002000 g
2000x —2000x +10000
x(x-5) -
N 120000 _
X“ —5X
= x> —5x =500
= x* -5x-500=0
= Xx* - 25x+20x-500=0
= X(Xx—25)+20(x—25)=0
= (x—25)(x+20)=0
= Xx—-25=00r x+20=0
=x=250r x=-20

20

20

.x=25 (Number of students cannot

be negative)

Number of students who attended the picnic=X—2=23-5=20

2000  _ 2000
Amount paid by each student for the food =% (25 B 5) =X 20 =X 100

Sol:
Let the original price of the book be I x.
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.. Number of books bought at original price for 600 = %O
If the price of a book is reduced by 5, then the new price of the book is T (X—5).

.. Number of books bought at reduced price for X 600 = ﬂos

According to the given condition,
600 600 4

X-5 x

600x —600x +3000

x(x—5)

3000

x? —5x =4
= x* —5x =750
= x> -5x-750=0
— x? —30x+25x—750=0
= X(x—30)+25(x—-30)=0
= X-30=00r x+25=0
= x=300r x=-25

4

- x=30 (Price cannot be negative)
Hence, the original price of the book is 30.

34.

Sol:
Let the original duration of the tour be x days.
10,800

.. Original daily expenses =

10,800
+4

If he extends his tour by 4 days, then his new daily expenses =%

According to the given condition,

2 10,800 2 10,800

=290
X X+4
10800x + 43200 —10800x
=90
X(x+4)
423200 _90
X° +4X
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= X +4x =480

= X’ +4x-480=0

= x> +24x—20x—480=0
= X(x+24)—-20x-480=0
= X(X+24)—20(x+24)=0
= (x+24)(x—-20)=0

= X+24=00r x—-20=0
= Xx=-240r x=20

. x=20 (Number of days cannot be negative)
Hence, the original duration of the tour is 20 days.

Sol:

Let the marks obtained by P in mathematics and science be x and (28—X),respectively.
According to the given condition,

(x+3)(28—x—-4)=180

:>(x+3)(24—x)=180

= —X* +21x+72 =180

= x*-21x+108 =0

= x*-12x-9x+108 =0

= x(x-12)-9(x-12)=0

= (x-12)(x-9)=0

= Xx-12=00r x-9=0

= x=120r x=9

When x=12,

28—x=28-12=16

When x =9,

28—x=28-9=19

Hence, he obtained 12 marks in mathematics and 16 marks in science or 9 marks in
mathematics and 19 marks in science.
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Sol:
Let the total number of pens be x.
According to the question:

80_ 8 _,

X X+4
80(x+4)—80x
= =1
X(x+4)
80+320—8OX_1
X% + 4x

= 320 = x* +4x

= X’ +4x-320=0

= x* +(20-16)x—320=0

= x* +20x-16x-320=0

= X(Xx+20)-16(x+20)=0

= (x+20)(x—-16)=0

= Xx=-200r x=16

The total number of pens cannot be negative; therefore, the total number of pens is 16.

Sol:
Let the cost price of the article be x

. Gain percent  =x%

According to the given condition,

IX+ ?[ﬁx xj = %75 (Cost price + Gain = Selling price)

100X + x?
: _—
100
= x? +100x = 7500

= x* +100x - 7500 =0

= x* +150x —50x — 7500 = 0
= X(X+150)—50(x+150) =0
= (x—50)(x+150)=0
=X-50=0o0r x+150=0

75
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= X=500r x=-150

~.x=50 (Cost price cannot be negative)
Hence, the cost price of the article is X50.

Sol:
Let the present age of the son be x years.

~.Present age of the man = x*years
One year ago,

Age of the son =(x—1)years

Age of the man = (x* 1) years
According to the given condition,
Age of the man = 8x Age of the son
~x?-1=8(x-1)

= x*-1=8x-8

= X*-8x+7=0

=X -TX-x+7=0

= X(x—=7)-1(x-7)=0

= (x-1)(x-7)=0

=>X-1=00r x-7=0

=Xx=1lor x=7

X=7 (Man’s age cannot be 1 year)
Present age of the son= 7 years

Present age of the man = 7° years = 49 years.

Sol:
Let the present age of Meena be x years

Meena’s age 3 years ago = (x—3)years
Meena’s age 5 years hence =(Xx+5) years

According to the given condition,
1 1 1

—_—t =

Xx-3 x+5 3
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X+5+x-3 1

~ (x-3)(x+5) 3
2X+2 1

T X +2x-15 3

= X* +2X—15=6%+6

— x> —4x-21=0

= X* —7x+3x-21=0

= X(x—7)+3(x-7)=0

= (x-7)(x+3)=0

= Xx-7=00r x+3=0

=>X=70r x=-3

SoX=7 (Age cannot be negative)
Hence, the present age of Meena is 7 years.

Sol:

Let the present ages of the boy and his brother be x years and (25— x) years.
According to the question:

x(25-x)=126

= 25x—x" =126

=x*—(18-7)x+126=0

=x —18x—Tx+126=0

= x(x-18)-7(x-18)=0

=(x—18)(x-7)=0

=x—18=00r x—7=0

—=x=180rx=7

= x=18 (.- Present age of the boy cannot be less than hus brother)
If x=18, we have

Present ages of the boy = 18 years

Present age of his brother =(25—18)years = 7 years

Thus, the present ages of the boy and his brother are 18 years and 7 years, respectively.
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Sol:

Let the present age of Meena be x years.
According to the question:
(x—-5)(x+8)=30

= x* +3x—-40=30

= x*+3x-70=0
:>x2+(10—7)x—70:0
= x*+10x-7x-70=0

= Xx(x+10)-7(x+10)=0
= (x+10)(x-7)=0

= X+10=00r x-7=0
= Xx=-100r x=7

=>x=7 (. Age cannot be negative)
Thus, the present age of Meena is 7 years.

Sol:
Let son’s age 2 years ago be x years. Then,

Man’s age 2 years ago = 3x° years

.. Sons present age = (x+ 2)years

Man’s present age = (3X2 + 2) years

In three years time,

Son’s age =(x+2+3)years =(x+5)years
Man’s age =(3x’ +2+3) years =(3x* +5)years
According to the given condition,

Man’s age = 4xSon’s age

3% +5=4(x+5)

= 3x* +5=4x+20

= 3x*-4x-15=0

= 3x* —9x+5x-15=0

= 3x(x—3)+5(x—-3)=0
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= (x-3)(3x+5)=0
= X—-3=00r 3x+5=0
= Xx=30r x=—§

3

Xx=3 (Age cannot be negative)
Son’s present age=(X+2)years =(3+2)years=>5 years

Man’s present age = (3x” +2) years=(3x9+2) years=29 years

Sol:

Let the first speed of the truck be x km/h.

.. Time taken to cover 150 km = 150 h Time = Distance
X Speed

New speed of the truck =(x+20)km/h

200
X+ 20
According to the given condition,
Time taken to cover 150 km + Time taken to cover 200 km =5 h
. 150 . 200

.. Time taken to cover 200 km= h

. =5
X X+20
150x +3000+200x 5
X(x+20)

— 350x +3000 = 5(x2 + 20x)

— 350x% + 3000 = 5x* +100x
— 5x% —250x—3000=0

— x? -50x—600=0

= x* —60x+10x—-600=0
= X(x—60)+10(x—60)=0
= (x—60)(x+10)=0

= X—-60=0o0r x+10=0
= Xx=60o0r x=-10

- Xx=60 (Speed cannot be negative)
Hence, the first speed of the truck is 60 km/h.
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Sol:

Let the original speed of the plane be x km/h.
~. Actual speed of the plane =(x+100)km/h
Distance of the journey =1500 km

; L .. 1500 . Di
Time taken to reach the destination at original speed = ——h Time = —>tance tance
X Speed
i P 1500
Time taken to reach the destination at actual speed = 2100 h

According to the given condition,

Time taken to reach the destination at original speed = Time taken to reach the destination

at actual speed + 30 min

@: 1500 +E [30 min:@hzlhj
X x+100 2 60 2

1500 1500 1

X  x+100 2
1500x +150000-1500x _ 1
x(x +100) 2
150000 1

4100 2
= x? +100x = 300000

= x* +100x = 300000 =0

= x* +600x —500x —300000 =0

= x(x+600)—500(x+600) =0

= (x+600)(x—500)=0

— X+600=0or x-500=0

— X =-600 or x =500

- x=500 (Speed cannot be negative)

Hence, the original speed of the plane is 500 km/h.

Yes, we appreciate the values shown by the pilot, namely promptness in providing help to
the injured and his efforts to reach in time. This reflects the caring nature of the pilot and
his dedication to the work.
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Sol:
Let the usual speed of the train be x km/h.

.. Reduced speed of the train =(x—8) km/h

Total distance to be covered = 480 km

i i : 480 . Di
Time taken by the train to cover the distance at usual speed = —=h [Tlme _ Distance ceJ

Speed

. : : 480
Time taken by the train to cover the distance at reduced speed = i h

According to the given condition,
Time taken by the train to cover the distance at reduced speed = Time taken by the train to
cover the distance at usual speed + 3 h
_ 480 480
Tx-8 X
480 480 _,
X-8 X
480x—480x+3840
X(x—8) -
3840
X2 —8X
= x* —8x=1280
= x> —-8x—-1280=0
= X(x—40)+32(x—40)=0
= (x—40)(x+32)=0
= X—-40=00r x+32=0
= x=400r x=-32

+3

3

S.x=40 (Speed cannot be negative)
Hence, the usual speed of the train is 40 km/h.

Sol:
Let the first speed of the train be x km/h.
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Time taken to cover 54 km = % h Time = M
X Speed
New speed of the train =(x+6) km/h
.. Time taken to cover 63km = ﬁ h
X+6

According to the given condition,
Time taken to cover 54 km + Time taken to cover 63 km =3 h

54 63
So—+——=3
X X+6

54x+324+63x
X(Xx+6)

:>117x+324:3(x2 +6x)
= 117x+324 =3x* +18x
= 3x?-99x-324=0
= x*—-33x-324=0
= x> -33x-108=0
= x> —36x+3x-108=0
= X(x—36)+3(x—36)=0
= (x—36)(x+3)=0
= Xx-36=00r x+3=0
= X=360r x=-3

3

. x=36 (Speed cannot be negative)
Hence, the first speed of the train is 36 km/h.

Sol: 36km/hr

Sol:

Let the original speed of the train be x km/hr.
According to the question:

90 90 1

x (x+15) 2
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90(x+15)—90x 1

x(x+15) 2

90x +1350-90x _l

x% +15x 2
1350 1

T +15x 2

= 2700 = x* +15x

= x* +(60—-45)x—2700=0

= x?+60x—-45x-2700=0

= X(Xx+60)—45x(x+60)=0

= (x+60)(x—45)=0

= X=-600r x=45

X cannot be negative; therefore, the original speed of train is 45 km/hr.

Sol:
Let the usual speed x km/hr.
According to the question:
300 300
)
300(x+5)—300x _s
X(x+5)
__ 300x +%500—300x _
X“ +5x
:>15OO:2(X2 +5x)
= 1500 = 2x* +10x
= x* +5x-750=0
= x*+(30-25)x-750=0
= Xx* +30x—25x—-750 =0
= X(x+30)-25(x+30)=0
= (x+30)(x-25)=0
=Xx=-300r x=25

2

The usual speed cannot be negative; therefore, the speed is 25 km/hr.
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Sol:

Let the speed of the Deccan Queen be x km/hr.
According to the question:

Speed of another train=(x—20)km/hr

192 192 48
" x-20 x 60
4 4 1

= - =
x-20 x 60
4x—4(x—-20) 1

(x-20)x 60
4x-4x+80 1
- - -

x% —20x 60

80 1
= — =

X°—20x 60
= x% —20x = 4800
= x?-20x—4800=0
:>X2—(80—60)X—4800:O
— x*—80x +60x—4800=0
= X(x—80)+60(x—80)=0
= (x—80)(x+60)=0
= Xx=80 or x=-60

The value of
X cannot be negative; therefore, the original speed of Deccan Queen 180 km/hr.

Sol:

Let the speed of the stream be x km/ hr.
Given:

Speed of the boat =18 km/ hr

. Speed downstream  =(18+x) km/hr

Speed upstream =(18-x) km/hr
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24 24
T (18-x) (18-x)

1 11
T (18-x) (18+x) 24

18+x-18+x 1

(18—x)(18+x) 24
- 2X zi

18°—x* 24
= 324 x* = 48x
=324-x*-48x=0
= X’ +48x-324=0
= x*+(54-6)x—324=0
= X* +54x-6x—-324=0
= X(x+54)—-6(x+54)=0
= (x+54)(x-6)=0
= X=-540r x=6
The value of x cannot be negative; therefore, the speed of the stream is 6 km/hr.

Sol:

Speed of the boat in still water =8 km/hr.
Let the speed of the stream be x km/hr.

- Speed upstream  =(8—x)km/hr.

Speed downstream =(8-+x)km/ hr.

Time taken to go 22 km downstream = 22 hr

(8+x)
. 15

Time taken to go 15 km upstream=-——hr

(8-x)

According to the question:

N 22 N 15
(8+x) (8-x)

N 22 N 15
(8+x) (8-x)

~5=0
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- 22(8—x)+15(8+x)—5(8—x)(8+x) o
(8—x)(8+x)

=176 -22x+120+15x—320+5x* =0

—5x2-7x—-24=0

= 5x* —(15-8)x—24=0

= 5x* -15x+8x—24=0

= 5x(x—3)-8(x-3)=0

= (x—3)(5x—8)=0

—>X-3=00r5x-8=0

= x=30r x:§
5

=x=3 (.- Speed cannot be a fraction)
.. Speed of the stream=3 km/hr

Sol:
Let the speed of the stream be x km/hr.

. Downstream speed =(9-+x)km/hr.

Upstream speed =(9—x)km/hr
Distance covered downstream = Distance covered upstream = 15 km

Total time taken = 3hours 45 minutes = (3+ gj minutes = % minutes = ? minutes

.15 15 15
T (9+x) (9-x) 4
1 1 1

4

Tox) (9-%)
9-x+9+x 1

T (9+x)(9-x) 4
18 1

92_x* 4
1

= ==
81-x*> 4

—=81-x>=72
—=81-x°-72=0
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= -x*+9=0

=x*=9

=x=30r Xx=-3

The value of x cannot be negative; therefore, the speed of the stream is 3 km/hr.

Sol:
Let B takes x days to complete the work.
Therefore, A will take(x_lo)days.

1 1 1

B x+(x—10) 12
(x-10)+x 1

x(x-10) 12

2x-10 1

x> —10x 12
= x* -10x =12(2x-10)
= x* —10x = 24x—120
= x*—34x+120=0
= x*—(30+4)x+120=0
= x* —30x—4x+120=0
= X(x—30)—4(x—30)=0
= (x—30)(x—-4)=0
= x=300r x=4
Number of days to complete the work by
B cannot be less than that by A; therefore, we get: x = 30
Thus, B completes the work in 30 days.

=

Sol:

Let one pipe fills the cistern in x mins.
Therefore, the other pipe will fill the cistern in (x+3)mins.

Time taken by both, running together, to fill the cistern = 3% mins = T mins
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Part filled by one pipe in 1 min=%

Part filled by the other pipe in 1 min= b
X+3

Part filled by both pipes, running together, in 1 min :§+ﬁ
+

1 1 1
L=
X

x+3 40

13
(x+3)+x 13
x(x+3) 40
2x+3 13
x*+3a 40

= 13x* +39x =80x+120
—13x*-41x-120=0

= 13x* —(65—24)x—-120=0
— 13x* —65x+24x-120=0
= 13x(x—5)+24(x-5)=0
= (x—5)(13x+24)=0

= X-5=00r13x+24=0

= X=50r x=—
13

= x=5 (.- Speed cannot be a negative fraction)
Thus, one pipe will take 5 mins and other will take {(5+3) :8} mins to fill the cistern.

56.

Sol:
Let the time taken by one pipe to fill the tank be x minutes.

. Time taken by the other pipe to fill the tank =(x+5)min

Suppose the volume of the tank be V.
Volume of the tank filled by one pipe in x minutes =V

.. Volume of the tank filled by one pipe in 1 minute =\£
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= Volume of the tank filled by one pipe in 11% minutes:\ixll1 =\ix@

X 9 x 9
Similarly,
Volume of the tank filled by the other pipe in 111 minutes = v ><111 = v 100
9 (x+5) 9

(x+5) 9

Now,

Volume of the tank filled by one pipe in 11% minutes + VVolume of the tank filled by the

other pipe inll% minutes =V

.'.V(i+ 1 jx100=v
X X+5

1 1 9
=>4 ——=—

X X+5 100

X+5+X 9
= —_—

x(x+5) 100

2X+5 9
= — =—

X“+5x 100
= 200X +500 = 9x? + 45x
— 9x? —155x—-500=0
= 9x? —180x+25x—-500=0
:9x(x—20)+25(x—20):0
= (x—20)(9x+25)=0
=Xx-20=00r 9x+25=0

= x=20o0r x:—%

S x=20 (Time cannot be negative)
Time taken by one pipe to fill the tank = 20 min
Time taken by other pipe to fill the tank = (20 + 5) 25 min

Sol:

Let the tap of smaller diameter fill the tank in x hours.

Time taken by the tap of larger diameter to fill the tank =(x—9)h
Suppose the volume of the tank be V.

Volume of the tank filled by the tap of smaller diameter in x hours =V
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.. Volume of the tank filled by the tap of smaller diameter in 1 hour =\§

= Volume of the tank filled by the tap of smaller diameter in 6 hours= %x 6

Similarly,

Volume of the tank filled by the tap of larger diameter in 6 hours = x6

Vv
(x-9)
Now,

Volume of the tank filled by the tap of smaller diameter in 6 hours + VVolume of the tank
filled by the tap of larger diameter in 6 hours =V

.'.V(l—l— 1 jxﬁzv
X Xx-9

=12x—54 = x> —9x

=X -21x+54=0

= X -81x-3x+54=0

= x(x—-18)-3(x-18)=0

= (x-18)(x-3)=0

= Xx-18=00r x-3=0

=x=180r x=3

For x =3, time taken by the tap of larger diameter to fill the tank is negative which is not
possible.

S.x=18

Time taken by the tap of smaller diameter to fill the tank =18 h

Time taken by the tap of larger diameter to fill the tank=(18—9)=9h

Hence, the time taken by the taps of smaller and larger diameter to fill the tank is 18 hours
and 9 hours, respectively.

Sol:
Let the length and breadth of the rectangle be 2x m and x m, respectively.
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According to the question:
2Xx X = 288

— 2x*> =288
— x* =144
= Xx=120or x=-12

= x=12 (*.-x cannot be negative)
-.Length=2x12=24m
Breath =12m

Sol:

Let the length and breadth of the rectangle be 3x m and x m, respectively.
According to the question:

3xx x =147

— 3x% =147
= x? =49
= X=70r xX=-7

= x =7 (. x cannot be negative)
c.Length=3x7=21m
Breath =7m

Sol:

Let the breath of the rectangular hall be x meter.

Therefore, the length of the rectangular hall will be (Xx+3) meter.
According to the question:

x(x+3) =238

= x* +3x =238

= x* +3x-238=0

= X* +(17-14)x-238 =0
= x* +17x-14x-238=0
= X(x+17)-14(x+17)=0
= (x+17)(x-14)=0

= Xx=-17o0r x=14
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But the value x cannot be negative.
Therefore, the breath of the hall is 14 meter and the length is 17 meter.

Sol:
Let the length and breadth of the rectangular plot be x and y meter, respectively. Therefore,
we have:
Perimeter =2(x+y)=62 ... (i) and
Area= xy = 228
228
y —_—

Putting the value of y in (i), we get
= 2(x+@J=62
X
= x+@:31
X
x> +228
X

= Xx* 4228 =31x

= x*—31x+228=0

= x*—(19+12)x+228=0
— X* ~19X—12X+228=0
= x(x-19)-12(x-19)=0
= (x-19)(x-12)=0

= x=190or x=12

If x:19m,y:@:12m
19

= 31

Therefore, the length and breadth of the plot are 19 m and 12 m, respectively.

Sol:

Let the width of the path be x m.

.. Length of the field including the path=16 + X+ x =16+ 2x
Breadth of the field including the path=10+ x+ x =10+ 2x
Now,

Downloaded from www.studiestoday.com



63.

Downloaded from www.studiestoday.com

(Area of the field including path) - (Area of the field excluding path) =
Area of the path

= (16+2x)(10+2x)—(16x10) =120
=160+ 32X+ 20X + 4x* =160 =120
= 4x* +52x-120=0

= x*+13x-30=0

= % +(15-2)x+30=0

= x* +15x-2x+30=0

= X(x+15)-2(x+15)=0

= (x-2)(x+15)=0

= X—-2=00r x+15=0

= Xx=20r x=-15

= x =2 (.- Width cannot be negative)
Thus, the width of the path is 2 m.

Sol:
Let the length of the side of the first and the second square be x and y. respectively.
According to the question:

X*+y*=640 ... (i)
Also,

4x -4y =64

=Xx-y=16

=>x=16+y

Putting the value of x in (i), we get:
x* +y? =640

= (16+y) +y* =640

= 256 +32y + y* +y* =640
= 2y2 +32y 384 =0

= y*+16y-192=0

= y?+(24-8)y-192=0

= y? + 24y -8y —192=0

= y(y+24)-8(y+24)=0
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=(y+24)(y-8)=0

=y=-240r y=8

- y=38 (.- Side cannot be negative)

S X=16+y=16+8=24m

Thus, the sides of the squares are 8 m and 24 m.

Sol:

Let the breadth of rectangle be x cm.
According to the question:

Side of the square =(x+4)cm

Length of the rectangle = {3(x + 4)} cm
It is given that the areas of the rectangle and square are same.
.'.3(x+4)><x:(x+4)2

= 3x? +12x = (x+4)°

= 3x° +12x = x> +8x +16

= 2X* +4x-16=0

= x*+2x-8=0

= X’ +(4-2)x-8=0

= X° +4x—-2x—-8=0

= X(x+4)-2(x+4)=0

= (x+4)(x-2)=0

=>Xx=—40r x=2

SX=2 (" The value of x cannot be negative)
Thus, the breadth of the rectangle is 2 cm and length is {3(2 + 4) =18} cm.
Also, the side of the square is 6 cm.

Sol:

Let the length and breadth of the rectangular garden be x and y meter, respectively. Given:
xy =180 sq m (i)

and
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2y+x=39

= X=39-2y

Putting the value of x in (i), we get:
(39-2y)y =180

—39-2y* =180

=39y -2y*-180=0

= 2y* -39y +180=0
:>2y2—(24+15)y+180:0
= 2y* -24y-15y+180=0
= 2y(y—-12)-15(y-12)=0
= (y-12)(2y-15)=0

= y=12or y:%:7.5

If y=12,x=39-24=15

If y=75x=39-15=24

Thus, the
length and breadth of the garden are (15 m and 12 m) or (24 m and 7.5 m), respectively.

Sol:
Let the altitude of the triangle be x cm

Therefore, the base of the triangle will be (x+10)cm
. 1
Area of triangle = > x(x+10) =600

= (x+10)=1200

= x*+10x-1200=0

= X? +(40-30)x—~1200 =0
= x* +40x-30x-1200=0
= X(x+40)—-30(x+40)=0
= (x+40)(x-30)=0

= x=-40o0r x=30

= x=30 [-. Altitude cannot be negative]
Thus, the altitude and base of the triangle are 30 cm and (30 + 10 = 40) cm, respectively.

Downloaded from www.studiestoday.com



67.

68.

Downloaded from www.studiestoday.com

(Hypotenuse)2 = (Altitude)2 (Base)2

*=(30)" (40)

)
= (Hypotenuse )’ =900 +1600 = 2500
)

“=(50)°

= (Hypotenuse) = 50

= (Hypotenuse

= (Hypotenuse

Thus, the dimensions of the triangle are:
Hypotenuse = 50 cm

Altitude = 30 cm

Base =40 cm

Sol:
Let the altitude of the triangle be x m.
Therefore, the base will be 3x m.

Area of a triangle = %x Base x Altitude

%x3x>< x=96(" Area=96sqm)

X2

= —=32
2

=x*=64

= Xx=18

The value of x cannot be negative

Therefore, the altitude and base of the triangle are 8 m and (3><8 =24 m), respectively.

Sol:
Let the base be x m.
Therefore, the altitude will be (x+ 7) m

Area of a triangle = %x Base x Altitude
1
EX X><(X+7)=165

= x> +7x=330
= x> +7x-330=0
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— X% +(22-15)x~330 =0
= x?+22x-15x-330=0
= X(x+22)-15(x+22)=0
= (x+22)(x-15)=0

= X=-220r x=15

The value of x cannot be negative
Therefore, the base is 15 m and the altitude is {(15 + 7) = 22 m}.

Sol:

Let one side of the right-angled triangle be x m and the other side be (x+4) m.
On applying Pythagoras theorem, we have:
20% = (x+4)" +x2

= 400 = x* +8x+16+ X°

= 2x* +8x-384=0

= X’ +4x-192=0

= X’ +(16-12)x-192=0

= X* +16x-12x-192=0

= x*(x+16)-12(x+16)=0

= (x+16)(x—12)=0

= X=-16 or x=12

The value of x cannot be negative.
Therefore, the base is 12 m and the other side is {(12 + 4) = 16 m).

Sol:
Let the base and altitude of the right-angled triangle be x and y cm, respectively
Therefore, the hypotenuse will be (x + 2) cm.

.'.(x+2)2:y2+x2 ........ (i)
Again, the hypotenuse exceeds twice the length of the altitude by 1 cm.
~h=(2y+1)

= X+2=2y+1
=>x=2y-1
Putting the value of x in (i), we get:

Downloaded from www.studiestoday.com



71.

Downloaded from www.studiestoday.com

(2y-1+ 2)2 =y? +(2y—1)2

= (2y+1) = y? +4y* —4y+1
= 4y? +4y+1=5y* -4y +1
= -y*+8y =0

= y>-8y=0

=y(y-8)=0

= y=8cm

S X=16-1=15cm

- h=16+1=17 cm

Thus, the base, altitude and hypotenuse of the triangle are 15 cm, 8 cm and 17 cm,
respectively.

Sol:

Let the shortest side be x m.
Therefore, according to the question:
Hypotenusez(zx_l)m

Third side=(x+1)m

On applying Pythagoras theorem, we get:

(2x—1)2 = (x+1)2 + X

= 4X* —4X+1=X* +2X+1+X*

= 2x*—6x=0

= 2x(x—3)=0

—=>Xx=0o0r x=3

The length of the side cannot be O; therefore, the shortest side is 3 m.
Therefore,

Hypotenuse =(2x3-1)=5m

Third side =(3+1)=4m
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Exercise - 10F

Answer: (d) 2x* -5x=(x- l]!
Sol:
A quadratic equation 1s the equation with degree 2.
2 2x —5x =(x-1)
=2 —Sx=x"-2x+1
=2 —S5x—x"+2x-1=0

= x° —3x—1=0, which is a quadratic equation

Answer: (b) x° —x° ={I—l}3
Sol:
X —-x ={x—1]3
= —x =x -3 +3x-1
= 2x” —3x+1=0, which is a quadratic equation

Answer: (c) (-E:HE}1 =2x"+6

Sol:

{fo+3)! =2x"+6

= 2x2+9+64f2x =25 +6

= 6+/2x+3 =0, which is not a quadratic equation
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Answer: (b) -11
Sol:

It is given that x = 3is a solution of 3x* +(k —1)x+9 =0; therefore, we have:
3(3)" +(k-1)x3+9=0
:>27+3(k—1)+9=0

= 3(k —1) =-36
=(k-1)=-12
=k=-11

Answer: (b) -7
Sol:

It is given that one root of the equation 2x* +ax+6=0is 2.
5 2x2°+ax2+6=0

= 2a+14=0

=a=—7

Answer: (b) -2
Sol:

Sum of the roots of the equation x* —6x+2=0is

a+ﬁ=%:=ﬂ

1 =6,where  and £ are the roots of the equation.

Answer: (c) 8
Sol:

It is given that the product of the roots of the equation x> —3x+k =10is —2
The equation can be rewritten as:

x> —3x+(k-10)=0
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Product of the roots of a quadratic equation= ¢
a

Answer : (d)2:3

Sol:
Given:
7x*-12x+18=0
12 18 :
La+f= - and g = 7,where o and g are the roots of the equation
.. Ratio of the sum and product of the roots = % : g
=12:18
=2:3

Answer: (d) 3

Sol:
Given:

3x* —10x+3=0
One root of the equation is %
Let the other root be «.

Product of the roots= ¢
a

3
= —Xa=—
3 3

=a=3

If one root of 5x* +13x+k =0 be the reciprocal of the other root then the value of k is
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(@) 0 (b) 1 (c)2(d)5
Answer: (d)5
Sol:

Let the roots of the equation %2 be « and l.
o

.. Product of the roots = ¢

a
1 k
> ax—=—
a 5
k
= a=—
5
=k=5
Answer: (d) -2/3
Sol:
Given:
kx? +2x+3k =0
Sum of the roots = Product of the roots
-2 3k
: _
k k
=3k=-2
—Sk=—
3

Answer: (b) x’ —3x-10=0

Sol:

It 15 given that the roots of the quadratic equation are 5 and -2
Then, the equation 1s:

X' —(5-2)x+5%(-2)=0

=1 =3x-10=0
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Answer: (a) Xx*—6x+6=0
Sol:

Given:

Sum of roots = 6

Product of roots = 6

Thus, the equation is:

x> —6x+6=0

Answer: (c) -4
Sol:

It is given that oz and S are the roots of the equation 3x* +8x+2=0

8 2
La+fB=—and gf =—
P 3 P 3

Answer: (c)c=a
Sol:

Let the roots of the equation (ax2 +bx+c= 0) be o and 1.
o

..Product of the roots = a x l =1
a

If the roots of the equation ax® +bx+c =0 are equal then c=?
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-b b —b? b?
(@) % (b) 2 (© 1A (d) 1

2

Answer: (d) b”
4a

Sol:

It is given that the roots of the equation (ax2 +bx+c= O)are equal.

- (0* —4ac)=0

=b? =4ac
2

=C=—
da

Answer: (c) 2 or -2
Sol:

It is given that the roots of the equation (9x2 +6kx+4 = 0) are equal.
~.(0* —4ac)=0

= (6k)" —4x9x4=0

= 36k’ =144

—k?=4

=k=4%2

Answer: (a) 1 or 4
Sol:

It is given that the roots of the equation (x* +2(k +2) x+9k =0)are equal.
- (0* —4ac)=0

= {2(k+2)}" ~4x1x9k =0

= 4(k® +4k +4)-36k =0

= 4k? +16k +16—36k =0
— 4k?>-20+16=0
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= k*-5k+4=0
=k?—4k-k+4=0
= k(k-4)—(k-4)=0
= (k—4)(k-1)=0
=>k=4o0ork=1

Answer: (d) J_r%

Sol:

It is given that the roots of the equation (4x2 —3kx+1= O)are equal.
~.(0*—4ac)=0

= (3k)" —4x4x1=0

= 9k* =16

16
9

= k?

:>k:4_rﬂ
3

Answer: (a) >0
Sol:

The roots of the equation are real and unequal when (b2 —4ac) > 0.

Answer: (b) real and unequal

Sol:

We know that when discriminant, D > 0, the roots of the given quadratic equation are real
and unequal.
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Answer: (d) imaginary
Sol:

D:(b2—4ac)
=(-6)" —4x2x7
—36-56

=-20<0
Thus, the roots of the equation are imaginary

Answer: (b) real, unequal and irrational
Sol:

D :(b2 —4ac)
:(—6)2 —4x2x3
=36-24

=12

12 is greater than

0 and it is not a perfect square; therefore, the roots of the equation are real, unequal and
irrational.

Answer: (d) either k > 24/5 or k <—2/5

Sol:

It is given that the roots of the equation (5x2 —k+1= 0) are real and distinct.
- (b* —4ac)>0

= (k)" —4x5x1>0

=k?-20>0

=k?>20

:>k>@ork<—\/%
:>k>2\/§or k<—2\/§
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Answer: (C) -8 <k< 8
5 5}

Sol:

It is given that the equation (x* +5kx+16 =0) has no real roots.
~.(b* —4ac) <0

= (5k)° —4x1x16 <0

— 25k?>-64<0
= k2 <%
25

-8 8
= —<k<=
5 5

Answer:c)-2<k<2
Sol:

It is given that the equation x* —kx+1=0 has no real roots.
- (0% —4ac) <0

= (—k)2 —-4x1x1<0

=k’<4

= -2<k<2

Answer: (b) k > _?9

Sol:

It is given that the roots of the equation (kx* —6x—2=0)are real.
D=0
= (b* —4ac)>0

= (-6)" —4xkx(-2)20
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=36+8k>0

:>k2_—36
8

=k>—
2

Answer: (a) > or 4
4 5

Sol:
Let the required number be x.
According to the question:

1 41
X+—=—

x 20

X +1 41
:> e —

X 20

= 20x* —41x+20=0
= 20x* —25x-16x+20=0
= 5x(4x—-5)—4(4x-5)=0
= (4x-5)(5x—4)=0

5 4
= X=>0r X=—
4

Answer: (c) 16 m

Sol:

Let the length and breadth of the rectangle be I and b.
Perimeter of the rectangle =82m

= 2x(1+b) =82

=l+b=41

=1=(41-b) .. (i)
Area of the rectangle =400 m®
= | xb=400m?
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= (41-b)b=400 (using (i))
= 41b—b* = 400

= b®-41b+400=0

= b*-25b-16b+400=0
:>b(b—25)—16(b—25):0
= (b-25)(b-16)=0
=b=250r b=16

If b=25, we have:
1=41-25=16

Since, | cannot be less than b,
~b=16m

Sol:

Let the breadth of the rectangular field be x m.

. Length of the rectangular field=(x+8)m

Avrea of the rectangular field = 240m? (Given)
S (x+8)xx=240 (Area=Length x Breadth)

= x> +8x-240=0

= x> +20x-12x-240=0

= X(x+20)-12(x+20)=0

= (x+20)(x-12)=0

= X+20=00rx-12=0
=>x=-200r x=12

. x =12 (Breadth cannot be negative)

Thus, the breadth of the field is 12 m
Hence, the correct answer is option C.

Answer: (b) 2, -3/2
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Sol:

The given quadratic equation is 2x* —x—6=0.
2x> —x-6=0

= 2X° —4X+3x-6=0

= 2x(x—2)+3(x-2)=0

= (x-2)(2x+3)=0

= X—-2=00r 2x+3=0

= X=20r X=—

Thus, the roots of the given equation are 2 and _73

Hence, the correct answer is option B.

Sol:

Let the required natural numbers be x and (8— X)-
It is given that the product of the two numbers is 15.
. x(8-x)=15

=8x—x*=15

= x? —8x+15=0

= Xx* —5x—3x+15=0

= Xx(x—-5)—-3(x-5)=0

= (x-5)(x-3)=0

= X-5=00r x-3=0

= X=50r x=3

Hence, the required numbers are 3 and 5.

Sol:

The given equation is X* +6x+9=0
Putting x =—-3in the given equation, we get

LHS =(-3)" +6x(-3)+9=9-18+9=0=RHS

. x ==31is a solution of the given equation.
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Sol:

The given equation is 3x* +13x+14 =0.
Putting x =-2in the given equation, we get

LHS —3x(-2)" +13x(-2) +14=12-26+14=0=RHS
. x =-2is a solution of the given equation.

Sol:

Itis given that x = _?1 is a solution of the quadratic equation 3x* + 2kx—3=0.

2
.'.3x[_—1j +2k><(_—l]—3=0
2 2

:>§—k—3=0
4
ko312 9
4 4

Hence, the value of k is —%.

Sol:
The given quadratic equation is 2x* —x—6=0.
2x* —x-6=0

= 2X* —4x+3x-6=0

= 2x(x—2)+3(x-2)=0
= (x-2)(2x+3)=0
=Xx-2=00r 2x+3=0

= Xx=2o0r x:—E
2

Hence, the roots of the given equation are 2 and —g.
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Sol:

The given quadratic equation is 3J3x2 +10x++/3=0
3J3x% +10x++/3=0

= 33x% +9x+ x++/3=0
:>3\/§x<x+\/§)+1(x+\/§):0
:>(x+\/§)(3\/§x+1)=0

:>X+\/§:0 or 3\/§x+1:0

= X=—+3 0r x=—i=—£

33 9
NG

Hence, —/3 and —?are the solutions of the given equation.

Sol:

It is given that the roots of the quadratic equation 2x* +8x+k = 0are equal.
D=0

=82 -4x2xk=0

=64-8k=0

=k=8

Hence, the value of k is 8.

Sol:

It is given that the quadratic equation px? — 2+/5px +15 = 0 has two equal roots.
D=0

= (-245p) ~4x px15=0

= 20p*-60p=0

= 20p(p-3)=0

= p=0or p-3=0

= p=0or p=3

For p=0,we get 15=0, which is not true.

S p=0
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Hence, the value of p is 3.

Sol:

Itis given that y =1is a root of the equation ay2 +ay+3=0.
~ax(l) +ax1+3=0

=a+a+3=0

=2a+3=0

3
Sa=——
2

Also, y = 1 is a root of the equation y> +y+b =0.
(1)2 +1+b=0

=1+1+b=0

=hb+2=0

=>b=-2

sab= (-%Jx(_z) =3

Hence, the value of ab is 3.

Sol:
Let the other zero of the given polynomial be c.

Now,
~(-4)

Sum of the zeroes of the given polynomial = ] " 4

.'.a+(2+\/§):4
—a=4-2-43=2-3

Hence, the other zero of the given polynomial is (2—J§).

Sol:
Let and £ be the roots of the equation 3x* —10x+k =0.
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a :1 (Given)
B
=af=1
= % =1 (Product of the roots = %)
=k=3

Hence, the value of k is 3.

Sol:

It is given that the roots of the quadratic equation px® —2px+6=0are equal.
.D=0

:>(—2p)2—4>< px6=0

= 4p*-24p=0

=4p(p-6)=0

= p=0or p-6=0

= p=0or p=6

For p=0,we get 6 =0, which is not true.
S p=0

Hence, the value of p is 6.

Sol:

It is given that the quadratic equation x* —4kx+k = Ohas equal roots.
~.D=0

= (—4k)" —4x1xk =0

= 16k* -4k =0

= 4k (4k-1)=0

—k=0o0r4k-1=0

=k=0o0r k:l
4

Hence, 0 and %are the required values of k.
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Sol:

It is given that the quadratic equation 9x* —3kx+k =0 has equal roots.

D=0

:>(—3k)2—4><9><k =0

= 9k*-36k =0

=9k (k—4)=0

—=k=00rk-4=0

—k=0o0rk=4

Hence, 0 and 4 are the required values of k.

Sol:

xz—(\/§+1)x+\/§:0

= X2 —Bx—x++/3=0

= x(x—\/§)—1(x—\/§)=0
:>(x—«/§)(x—1)=0

= x—+3=00r x-1=0
= X=+30r x=1

Hence, 1 and +/3 are the roots of the given equation.

Sol:

2x* +ax—a’=0

= 2x*+2ax—ax—a’ =0
= 2x(x+a)—-a(x+a)=0
= (x+a)(2x-a)=0

= x+a=0o0r 2x—-a=0

a
= X=—-aor XZE

Hence, —a and %are the roots of the given equation.
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Sol:

3x2 +5/6x-10=0

— 3x% + 65X —/5x-10=0
:>3x(x+2J§)—J§(x+2J§)=0
= (x+2v5)(3x-+5)=0

:>x+2\/§:00r 3x—J§:0

5

:>x=—2\/§or x:?

NG

Hence, —2+/5 and ?are the roots of the given equation.

Sol:
J3x2 +10x-83 =0

= 32 +12x-2x-8/3 =0
:>J§x(x+4J§)—2(x+4J§>:0
= (x+443)(v3x-2) =0
= X+4+/3=00r \3x-2=0

2 23

:>x=—4J§or X=——==——

J3 3

Hence, —4+/3 and %are the roots of the given equation.

Sol:

3x2 - 2J2x-23=0

= 3x2 =32x+2x-2/3=0
= Bx(x—B) +2(x~+/B) =0
(- B) &) ¢
:>x—\/§:00r\/§x+«/§:0
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_Gorxo N2 _ B
= x=+/6 or x= 53
N

Hence, +/6 and 3 are the roots of the given equation.

Sol:
43x% +5x—2/3 =0
— 43x2 +8x-3x-2/3=0

:>4x(J§x+2)—J§(J§x+2)=o
:>(J§x+2)(4x—J§):O

= 3x+2=00r 4x—+/3=0

:>x=—i:—& or x=£
J3 3 4
23 3

Hence, e and Tare the roots of the given equation.

Sol:

4x2+4bx—(a2—b2):0

= 4x* +4bx—(a-b)(a+b)=0

= 4x*+2[(a+b)—(a-b)|x—(a-b)(a+b)=0
= 4x* +2(a+b)x-2(a-b)x—(a-b)(a+b)=0
= 2x[ 2x+(a+b)|-(a—b)[ 2x+(a+b)]|=0

= [2x+(a+b)]|[2x-(a-b)]|=0

= 2x+(a+b)=0o0r 2x—(a-b)=0
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Sol:

x2+5x—(a2+a—6):0

= X’ +5x—(a+3)(a-2)=0

=X’ +[(a+3)-(a-2)|x—(a+3)(a=2)=0
= x*+(a+3)x—(a-2)x—(a+3)(a-2)=0
= X[ x+(a+3)]-(a-2)[x+(a+3)]=0
=[x+(a+3)][x-(a-2)]=0

= x+(a+3)=00r x—(a-2)=0

= x=—(a+3)or x=(a-2)

Hence, —(a+3)and (a—2)are the roots of the given equation.

Sol:

X +6x—(a2 +2a—8):0

= x*+6x—(a+4)(a-2)=0

= x2+[(a+4)—(a—2)]x—(a+4)(a—2)=0
=x*+(a+4)x—(a-2)x—(a+4)(a-2)=0
= x[x+(a+4)]—(a—2)[x+(a+4)]=0
:>[x+(a+4):|[x—(a—2):|=0

= x+(a+4)=0o0r x—(a-2)=0

= x=—(a+4)or x=(a-2)

Hence, —(a+4)and (a—2)are the roots of the given equation.

Sol:

X’ —4ax+4a*-b* =0

= x* —4ax+(2a+b)(2a-b)=0

= X’ —[(2a+b)+(2a—b)]x+(2a+b)(2a-b)=0
= Xx*—(2a+b)x—(2a—-b)x+(2a+b)(2a—b)=0
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= X[ x—(2a+h)]—(2a—b)| x—(2a+b)]=0
=[x—(2a+b)]|[x-(2a-b)|=0

= x—(2a+b)=0o0r x—(2a-b)=0

= x=(2a+b)or x=(2a-h)

Hence, (2a-+b)and (2a—b)are the roots of the given equation.
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