Quadratic Equations

Exercise 4.1 Multiple Choice Questions (MCQs)

Q. 1 Which of the following is a quadratic equation?
@x* +2x+1=(4-x? +3 (b)—2x2:(5—x)(2x—§)

(C)(k+1)x2+§x=7, wherek=-1  @xX*-x*=x-1°

@ Thinking Process

An equation which is of the form ax’ +bx+ c=0a#0 s called a quadratic equation.
So, simplify each part of the question and check whether it is in the form of
ax’ +bx+ c=0,a#0or not.

Sol. (d)
(a) Given that, ¥ +2x+1=(4-x7 +3
= ¥ +2x+1=16+x2-8x+ 3
= 10x —18=0
which is not of the form ax® + bx + ¢, a # 0. Thus, the equation is not a quadratic
equation.
(b) Given that, _0x2 = (5-x) (Zx - 5)
5
= —2x2=10x—2x2—2+%"
= 50x + 2x —10=0
= 52x —10=0
which is also not a quadratic equation.
(c) Given that, 22 (k+ 1)+ g x=7
Given, k=-1
= x2(—1+1)+2§x=7
= 3x-14=0

which is also not a quadratic equation.
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(d) Given that, x2—x?=(x-1)7°
= x% —x? =x% = 3x® () + 3x (1P —(1)°
[+ (@-b)®=a°-b°+ 3ab® - 3a°h]
= xd —x? =% - 3x% + 3x -1
= —x2+3x%-3x+1=0
= 2x2 - 3x+1=0

which represents a quadratic equation because it has the quadratic form
ax®+bx+c=0a=0.

Q. 2 Which of the following is not a quadratic equation?

@2((x=1%=4x* —2x+1 b 2x-x*=x*+5
(©) (W2 x+ ~3)2=3x% - 5x d) 6+ 292 =x* + 3 + 4X°
Sol. (d)
(a) Given that, 20— 17 = 4x% - 2x + 1
= 2(x%+1-2x)=4x2 - 2x + 1
= 2x° +2 — dx =4x° - 2x + 1
= 2x% +2x-1=0

which represents a quadratic equation because it has the quadratic form
ax’+bx+c=0a=#0.

(b) Given that, 2x—x2=x2+5
= 2x%2 -2x+5=0

which also represents a quadratic equation because it has the quadratic form
ax’ +bx+c=0a=#0

(c) Given that, (V2 -x + /37 =3x% - 5x
= 2.x% + 3+26-x = 3x% - bx
= x? - (5+2/6)x-3=0

which also represents a quadratic equation because it has the quadratic form
ax’ +bx+c=0 a=0

(d) Given that, (x% +2x)% = x* + 3+ 4x?
= 2t + 4x% + 4x® =x* + 3+ 4x°
= 4x° -3=0

which is not of the form ax® + bx + ¢, a # 0. Thus, the equation is not quadratic. This is a
cubic equation.

Q. 3 Which of the following equations has 2 as a root?
@x*—4x+5=0 (b) x* +3x=12=0
(€ 2x* —7x+6=0 (d)3x* —6x-2=0
@ Thinking Process

If oLis one of the root of any quadratic equation ie, f(x)=ax’ +bx+ c =0, then x=o
e, o satisfies the equation ao’” +bot + ¢ = 0.
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Sol. (¢
(a) Substituting x =2 inx? —4x+5, we get @) -4 (2)+ 5
=4-8+5=1£0
So, x =2is not aroot of x% —4x + 5= 0.
(b) Substituting x =2 in x? + 3x —12, we get
@)+ 3@2)-12
=4+6-12=-2%#0
So, x =2is not aroot of x® + 3x —12 = 0.
(c) Substituting x =2 in2x? —7x + 6, we get
20RP -7@)+6=2(4)-14+6
=8-14+6=14-14=0
So, x =2 is root of the equation 2x? — 7x + 6 = 0.
(d) Substituting x =2 in 3x2 — 6x —2, we get
3@) -6@)-2
=12-12-2=-2#0
So, x =2 is not a root of 3x? —6x -2 = 0.

1. . .
Q.4 IfE is a root of the equation x* + kx — Ei 0, then the value of k is

(d)

N[ —

(a2 (b) -2 ()

FNTTERN

@ Thinking Process

. 1. . . 1. .
Since, > is a root of given equation, then put x = > in given equation and get the value of k..

Sol. (a) Since, % is a root of the quadratic equation x® + kx — % =0.

2
Then, (1) +k(1)—§=o
2 2 4
= 1+5—§:0:}M:0
4 2 4 4
= 2k—-4=0
= 2k=4 = k=2

Q. 5 Which of the following equations has the sum of its roots as 3?

@ 2x* =3x+6=0 (b) —x*+3x-3=0
(c)ﬁxz—ix+1=o d)3x%-3x+3=0
NG

® Thinking Process

If o and B are the roots of the quadratic equation ax’ +bx+ c=0, a#0, then sum of
Coefficient of x —(—)- b

roots=0.+p=(—-1) ——=
P=( )Coefﬁcient of & a



Quadratic Equations 79

Sol. (b)
(a) Given that,2x? - 3x + 6=0
On comparing with ax® + bx + ¢ = 0, we get
a=2b=-3andc =6

Sum of the roots = 2 = =3 _ 3
a 2 2
So, sum of the roots of the quadratic equation 2x® — 3x + 6 = 0is not 3, so it is not the

answer.
(b) Given that, —x® + 3x — 3=0
On compare with ax® + bx + ¢ = 0, we get
a=-1b=8andc=-3

a -1
So, sum of the roots of the quadratic equation —x? + 3x — 3= 0is 3, so it is the answer.

) 3
c) Given that, V2 x° - =2 x + 1=0
© N

= 2x°-3x +2 =0
On comparing with ax® + bx + ¢ = 0, we get
a=2b=-3andc=+2

Sum of the roots = b_-9_3
a 2 2
So, sum of the roots of the quadratic equation +/2x2 — %x + 1=0is not 3, so it is not
the answer.
(d) Giventhat, 3x® - 3x + 3=0
= x2-—x+1=0
On comparing with ax? + bx + ¢ = 0, we get
a=1b=-1andc =1
Sum of the roots = —— = )
a 1
So, sum of the roots of the quadratic equation 3x? — 3x + 3= 0is not 3, so it is not the

answer.

Q. 6 Value(s) of k for which the quadratic equation 2x® — kx + k = 0 has equal
roots is/are
@0 (b) 4 ()8 (do,8
@ Thinking Process
If any quadratic equation ie, ax’ +bx+ c=0, a#0 has two equal real roots, then its
discriminant should be equal to zero. ie,D=b" —4ac=0
Sol. (d) Given equationis2x® —kx + k=0

On comparing with ax? + bx + ¢ = 0, we get
a=2b=-kandc =k
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For equal roots, the discriminant must be zero.

ie., D=b?-4ac=0
SN (-kP -4@)k=0
= k? —8k=0
= k(k-8)=0

k=08

Hence, the required values of k are 0 and 8.

Q. 7 Which constant must be added and subtracted to solve the quadratic
equation 9x° + % x—~2=0 by the method of completing the square?

1 1
Z b) —
(@ p (b) o
Sol. (b) Given equation is 9x° + %x -2 =0.

d) —

() o

I

@m2+%@m—J§=o

On putting 3x = y, we have y° + %y—\@ =0

SRERIRE
4 \8 8
1° 1
(y+f) =—+42
8) 64

(y+ 1)2 _1+6442
8 64

Thus, 6i must be added and subtracted to solve the given equation.

Q. 8 The quadratic equation 2x? — 5x+1=0 has

(a) two distinct real roots (b) two equal real roots

(c) no real roots (d) more than 2 real roots

@ Thinking Process

If a quadratic equation is in the from of ax’ + bx+ ¢ =0, a # Othen

() IfD=b" —4ac >0, then its roots are distinct and real.

(ii) IfD =b" —4ac =0, then its roots are real and equal.

(iii) IfD=b" — 4ac <0, then its roots are not real or imaginary roots.

Any quadratic equation must have only two roots.

Sol. (¢) Given equationis2x® — /5x + 1=0.
On comparing with ax? + bx + ¢ = 0, we get
a=2b=-+5andc =1
. Discriminant, D=b%—-4ac= (/57 -4x@)x()=5-8
=-3<0

Since, discriminant is negative, therefore quadratic equation 2x2 — +/5x + 1= 0 has no
real roots i.e., imaginary roots.
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Q. 9 Which of the following equations has two distinct real roots?
(a)2x2—3\/§x+%=0 b) x>+ x-5=0

(© x* +3x+ 242 =0 (d) 5x* =3x+1=0
Sol. (b) The given equationis x> + x - 5=0

On comparing with ax? + bx + ¢ = 0, we get

a=1b=1andc=-5
The discriminant of x2 + x — 5= 0is
D =b® - 4ac = (1Y — 4(1)(-5)
=1+20=21
= b? —4ac>0

So, x°+ x — 5= 0has two distinct real roots.

(a) Given equation is, 2x° —3v2x+9/4=0.
On comparing with ax® + bx +¢ = 0
a=2,b=-3J2andc=9/4
Now, D = b? — 4ac = (-3v2)? - 4(2)(9/4)=18-18=0
Thus, the equation has real and equal roots.
(c) Given equation is x? + 3x+2+2 =0
On comparing with ax® + bx +¢ = 0
a=1b=3andc=22
Now, D =b? —4ac = (3% - 4(1)(2+2)=9-812 < 0
~.Roots of the equation are not real.
(d) Given equation is, 5x° —3x+1=0
On comparing with ax® + bx +¢ = 0
a=5b=-3,c=1
Now, D =b? - 4ac = (-3)° - 4(5)(1) = 9-20 <0

Hence, roots of the equation are not real.

Q. 10 Which of the following equations has no real roots?

@ x> —4x+ 342 =0 (b) x> + 4x— 32 =0
(c)x2—4x—3«/§=0 (d)3x2+4\/§x+4=0

Sol. (@)
(a) The given equation is x? — 4x + 3v2 = 0.
On comparing with ax® + bx + ¢ = 0, we get
a=1b=-4andc =32
The discriminant of x% — 4x + 32 = Ois
D =b? - 4ac
=(— 42 —4(1)(3V2)=16-1242 =16 12 x (1.41)
=16-16.92=-0.92
= b? —4ac<0
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(b) The given equation is x° + 4x —3v2 = 0
On comparing the equation with ax® + bx + ¢ = 0, we get
a=1,b=4andc=-32
Then, D = b? - 4ac = (47 — 4(1)(-32)
=16+122 >0
Hence, the equation has real roots.
(c) Given equation is x% —4x —3v2 =0
On comparing the equation with ax> + bx + ¢ = 0, we get
a=1,b=-4andc=-3J2
Then, D =b? —4ac = (-4)° - 4(1)(-32)
=16+1242>0
Hence, the equation has real roots.
(d) Given equation is 3x2 + 4/3x + 4 = 0.
On comparing the equation with ax® + bx + ¢ = 0, we get
a=3,b=4/3andc=4
Then, D =b?-4ac = (4J/3)? = 43)(4)= 48-48=0
Hence, the equation has real roots.
Hence, x? — 4x + 32 = 0 has no real roots.

Q. 11 (x* + 1) - x* = 0 has

(a) four real roots  (b) two real roots  (c) no real roots (d) one real root
Sol. (¢) Givenequationis (x®> + 1) -x?=0

= xf+1+2x°-x%2=0 [.(@+ b)? =a® + b® + 2ab]
= Y+ x2+1=0
Let x’=y

(P +x”+1=0
y'+y+1=0
On comparing with ay? + by + ¢ = 0, we get
a=1b=1andc =1
Discriminant, D = b® — 4ac
=1y -4(1)()

=1-4=-3
Since, D<0

Ly +y+1=0ie, x* +x°+1=0 or(x® + 1° — x° = 0 has no real roots.
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Exercise 4.2 Very Short Answer Type Questions

Q. 1 State whether the following quadratic equations have two distinct real
roots. Justify your answer.
() x® -3x+4=0 (ii) 22 +x —1=0

9 )
(ii1) 2x2—6x+5=0 (iv) 3x% —4x +1=0

(v) (x+4)2—8x:0 (vi) (x =2 =2 (x +1) =0
(vif) 2x? —Tx+\/_ 0 (viii) x (1—x)—2=0
(ix) (x =D (x+2)+2=0 X) (x+D)(x-2)+x=0

® Thinking Process
If ax’ +bx+c=0 a#0 be any quadratic equation and D=b"—4ac be its

discriminant, then
() D>0ie, b’ —4ac>0 = Roots are real and distinct.

(i) D=0ie,b> —4ac=0 = Roots are real and equal.
(i) D<0ie, b’ —4ac<0 = No reals roots ie, imaginary roots.

Sol. (i) Given equationis x2 — 3x + 4 =0.
On comparing with ax? + bx + ¢ = 0, we get
a=1b=-3andc =4

. Discriminant, D=b? - 4ac = (-3)° — 4(1)(4)
=9-16=-7<0 ie.,D<O0

Hence, the equation x — 3x + 4 = Ohas no real roots .

(i) Given equationis, 2x° + x —1=0
On comparing with ax? + bx + ¢ = 0, we get
a=2b=1andc =~

. Discriminant, D=b%-4ac=(172-4@2)(-1)
=1+8=9>01/e,D<0

Hence, the equation2x? + x — 1= 0has two distinct real roots .

(iii) Given equation is 2x? — 6x + 59 =0

On comparing with ax® + bx + ¢ = 0, we get

a=2,b=—6andc=§

. Discriminant, D=b°-
_(—6) - 4(2)(3): 36-36=0 ie,D=0

Hence, the equation 2x? — 6x + g = Ohas equal and real roots.
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(iv) Given equation is 3x% — 4x + 1= 0.
On comparing with ax® + bx + ¢ = 0, we get

a=3b=-4andc =1
Discriminant, D =b? - 4ac = (- 4° — 43)(1)
=16-12=4>01ie,D>0
Hence, the equation 3x? — 4x + 1= 0 has two distinct real roots.
(v) Given equation is (x + 4)° — 8x = 0.

= x% +16+ 8x—8x =0 [ (@+ b)? =a° + 2ab + b?]
= x2+16=0
= x°+0-x+16=0

On comparing with ax® + bx +¢ = 0, we get

a=1b=0andc =16

. Discriminant, D=b%-4ac=(02-4(1)(16) =—64<0 ie,D<O0
Hence, the equation (x + 4)° — 8x = 0 has imaginary roots, i.e., no real roots.

(vi) Given equation is (x =22 -2 (x+ )=0.
= X2+ (W2 —2x 2 —\2x -2 =0 [+(a-b)? =a® —2ab + b
= X2 +2-22x-\Rx-~2=0
= ¥ —32x+(2-+2)=0

On comparing with ax® + bx + ¢ = 0, we get
a=1b=-3/2andc=2-+2
~. Discriminant, D = b? — 4ac
=320 -4(1)2-2)=9%x2 -8+ 42
=18-8+ 4/2=10+ 4/2>0/e,D>0

Hence, the equation (x — ~2)> — v2 (x + 1) = O has two distinct real roots.

vii) Given, equation is v2x? — 3.+ too
(vii) q

NN

On comparing with ax® + bx + ¢ = 0, we get

&vzxﬁ,b:—iandc:i

V2 V2
. Discriminant, D =b? - 4ac
2
3 1
=|- YN
(%) -7 ()
=9 4-9-8_1.0 e, D>0
2 2 2
Hence, the equation v2x? — %x + iz = 0 has two distinct real roots.

2=0
= x-x°-2=0
2=0

= X" —-x+
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On comparing with ax® + bx + ¢ = 0, we get
a=1b=-1andc =2
-. Discriminant, D =b? — 4ac
=1 -4(N@)=1-8=-7<01ie,D<0
Hence, the equation x (1 — x) —2 = 0 has imaginary roots i.e., no real roots.
(ix) Given equation is
x=-N(x+2)+2=0
= x2+x-242=0
= x2+x+0=0
On comparing the equation with ax? + bx + ¢ — 0, We have
a=1,b=1andc=0

. Discriminant, D =b? — 4ac

=1-41)(0)=1>0ie,D>0
Hence, equation has two distinct real roots.

(x) Given equation is (x+Nx-2)+x=0
= x2+x-2x-2+x=0
= x?2-2=0
= x°+0-x-2=0

On comparing with ax? + bx + ¢ = 0, we get

a=1b=0andc=-2
. Discriminant, D = b? — 4ac = (0)° — 4 (1) (-2)=0+ 8=8>0
Hence, the equation (x + 1) (x —2) + x = 0 has two distinct real roots.

Q. 2 Write whether the following statements are true or false. Justify your
answers.

(i) Every quadratic equation has exactly one root.

(i1) Every quadratic equation has atleast one real root.
(i) Every quadratic equation has atleast two roots.
(iv) Every quadratic equation has atmost two roots.

(v) If the coefficient of x? and the constant term of a quadratic equation
have opposite signs, then the quadratic equation has real roots.

(vi) If the coefficient of x® and the constant term have the same sign and
if the coefficient of x term is zero, then the quadratic equation has no
real roots.

Sol. (i) False, since a quadratic equation has two and only two roots.
(ii) False, for example x2 + 4 = O has no real root.

(iii) False, since a quadratic equation has two and only two roots.
(iv) True, because every quadratic polynomial has atmost two roots.

(v) True, since in this case discriminant is always positive, so it has always real roots, i.e.,
ac < 0and so, b? — 4ac > 0.

(vi) True, since in this case discriminant is always negative, so it has no real roots i.e.,
if b =0 then b® — 4ac = — 4ac < 0and ac>0.
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Q. 3 A quadratic equation with integral coefficient has integral roots. Justify
your answer.

Sol. No, consider the quadratic equation 2x? + x — 6 = 0 with integral coefficient. The roots of
the given quadratic equation are -2 and gwhich are not integers.

Q. 4 Does there exist a quadratic equation whose coefficients are rational but
both of its roots are irrational? Justify your answer.

Sol. Yes, consider the quadratic equation 2x° + x — 4 = Owith rational coefficient. The roots of

_1+4mand_1_4m

are irrational.

the given quadratic equation are

Q. 5 Does there exist a quadratic equation whose coefficient are all distinct
irrationals but both the roots are rationals? why?

Sol. Yes, consider the quadratic equation with all distinct irrationals coefficients
i.e., \3x° — 7 +/3x + 124/3 = 0. The roots of this quadratic equation are 3 and 4, which are

rationals.

Q. 6 Is 0.2 a root of the equation x° — 0.4 = 0? Justify your answer.
Sol. No, since 0.2 does not satisfy the quadratic equationi.e., (0.2)° — 0.4 = 0.04 — 0.4 = 0.

Q. 71fb=0,c<0, is it true that the roots of x? + bx + ¢ = 0 are numerically

equal and opposite in sign? Justify your answer.
Sol. Giventhat, b = 0andc < 0and quadratic equation,
x>+ bx+c=0 0
Putb=0in Eg. (i), we get
x2+0+c=0

h
- JENI [here c > 0]

x=i\/$

So, the roots of x2 + bx +c = 0 are numerically equal and opposite in sign.

s—c>0
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Exercise 7.3 Short Answer Type Questions

Q. 1 Find the roots of the quadratic equations by using the quadratic formula in
each of the following

(i) 2x* =3x —=5=0 (ii) 5x% +13x +8 =0
(iif) —3x® +5x+12=0 (iv) —x? +7x —10=0
(v) 2% +242x —6=0 (vi) 22 = 3v5x +10=0

oy 1
(vii) Exz ~J11x+1=0

@ Thinking Process

Compare the given quadratic equation with ax* +bx+ ¢ =0 and get the values of a,b
and c. Now, use the quadratic formula for finding the roots of quadratic equation.

—b=x 1lb2 —4ac

2a
Sol. (i) Given equationis 2x? - 3x - 5=0.

e, x=

On comparing with ax® + bx + ¢ = 0, we get
a=2,b=-3andc=-5

—h+ 2 _
By quadratic formula, .= @

2a
= (-3)% /(=37 - 4@)(-5) _ 3+ .9+ 40
- 2©2) - 4

_ 3449 37 10 -4_5 _
T4 4 44 2

So, gand —1are the roots of the given equation.

(i) Given equation is 5x° + 13x + 8 = 0.
On comparing with ax? + bx + ¢ = 0, we get
a=5b=13andc =8

— b+ 2 _
By quadratic formula, x = [L\/W
a

_—(13)£ (13 - 4(5)(8)
2(5)

-13+,/169-160 -13++/9
10 10

-13+3__10 _16_ ,_
10 10 10

(iii) Given equation is — 3x? + 5x + 12 = 0.

o] o

On comparing with ax? + bx + ¢ = 0, we get
a=-3b=5andc =12
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—h+ 2 _
By quadratic formula, x = M

2a
- (5) £ (5F - 4(-3)(12)
2(=9
-5+ 25+ 144 5+ 169
-6 -6
_—5+13_ 8,—182_5’3
—6 -6 -6 3
So, - g and 3 are two roots of the given equation.

(iv) Given equationis — x2 + 7x —10=0.
On comparing with ax? + bx + ¢ = 0, we get
a=-1b=7andc=-10

—_ b+ .p°
By quadratic formula, x = w
a

—(7)£ (7P = 4(-1)(-10) _ -7+ /49— 40

2 (-1) -2

= -~ ="-25
-2 2 2 2

So, 2 and 5 are two roots of the given equation.
(v) Given equation is x® + 242 x - 6=0.
On comparing with ax? + bx + ¢ = 0, we get
a=1b=2J2andc=-6

—ph+ 2 _
By quadratic formula, x = b_\/zm
a

_—@V2)£ V2P —4(1)(-6)  -2v2 % ,[8+24
- 2(1) - 2
_ =22 £4/32 _ —2\2 % 442
- 2 - 2
=—2\/§+4\/§ ’—2\/5—4\/52\/*’_3\/5
2 2
So, 2 and — 32 are the roots of the given equation.
(vi) Given equation is x° — 3v/5x + 10 = 0.
On comparing with ax® + bx + ¢ = 0, we have
a=1b=-3/5andc =10

2
By quadratic formula, x = —bi\/;—f‘faC
a
_ -3t J=8V5)7 - 4 (1) (10)
2(1)
2 2
- 3\@; V5 3@2—\6:2\/5\@
So, 2+/5 and /5 are the roots of the given equation.
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(vii) Given equation is % ¥ -z +1=0
On comparing with ax? + bx + ¢ = 0, we get
a=%,b=—m andc =1

— b+ 2 _
-~ By quadratic formula, x = @

2a

—(—\/ﬂ)i\/(—\/ﬁ)z—4x%x1

=ﬂiﬂ/11—2=mh@
e +

=/11+£3=3+/11,4/11-3
So, 3+ /11and +/11 — 3 are the roots of the given equation.

Q. 2 Find the roots of the following quadratic equations by the factorisation

method.

5 2 3
Vox? +>x-2=0 i=x2-x-==0
(1) 3 ()5 c

(i) 3v2x2 =50 —+2=0  (iv) 3x% + 54506 —10=0
(v) 21x° —2x+i:0
21

@ Thinking Process

If any coefficient of the quadratic equation of the form ax’ +bx+ c =0, is in fractional

form, then make all the coefficients in integral form. Then, use the factorisation method
le, by splitting the middle term, we get the required roots of the given quadratic
equation.

Sol. (i) Given equation is 2x2 + gx -2=0
On multiplying by 3 on both sides, we get
6x% + 52— 6=0
6x> + (9x — 4x)— 6=0 [by splitting the middle term]

=
= 6x° + 9x — 4x —6=0
= 3x@x+3)—-2@R2x+ 3)=0
= Px+3)(3x-2)=0
Now, 2x+3=0

3

= X =—-—
and 3x-2=0
2
= x==
3

Hence, the roots of the equation 6x° + 5x — 6 = Oare _?3 and %
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(i) Given equation is 2% g g =0
On multiplying by 5 on both sides, we get
= 2x% -5x-3=0
2x% —(6x —x)—3=0 [by splitting the middle term]

= 2x% —6x+x-3=0

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

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

Now, x-3=0>x=3

and 2x+1=0

= PR

2
Hence, the roots of the equation 2x? — 5x — 3= Oare — % and 3.

(iii) Given equation is 3v2 x2 — 5x — 2 = 0.
32 x2 — (6x —x) -2 =
32x% —6x +x -2 =

0 [by splitting the middle term]
0
3V2x? = 3V2 - \2x+x -2 =0
0
0

= V2 x(x—2)+1(x —2)=
= (x —+2) (3V2x + 1) =
Now, x—-\2=0=x=+2
and 32 x+1=0
_ 1 =2
- TTaE e

Hence, the roots of the equation 3v2x® — 5x —+2 = 0 are — % and v2.

(iv) Given equationis 3x2 + 5V5 x —10=0.
3x? + 6v/5x —/5x —2+/5.4/5 = 0 [by splitting the middle term]

= 3x% + 6v5x — /5x —=10=0

3x? + 65x —/Bx —245-/5=0

= 3x (x + 24/5) = /5 (x + 245)=0

= (x +24/5)(8x —=+/5)= 0
Now, x+2J5=0
= x=-2+5and 3x —/5=0
R p 35

3

Hence, the roots of the equation 3x? + 5v5 x —10=0 are — 2+/5 and ﬁ

(v) Given equation is21x2 —2x + % =0

On multiplying by 21 on both sides, we get
441x% — 42x +1=0

441x% = @lx + 21x)+ 1=0 [by splitting the middle term]
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= 441x% = 21x —21x +1=0
= 2k RIx—-1)-1@R1x —-1)=0
= Elx-1)@lx-1)=0
Now, 21x -1=0 = x=%and 21x —1=0

X =
21

Hence, the roots of the equation 441x> — 42x + 1= 0 are % and %

Exercise 4.4 Long Answer Type Questions

Q. 1 Find whether the following equations have real roots. If real roots exist,

find them
1) 8x" +2x -3 = M) —2x" +3x+2=
i) 8x% +2x —3=0 i) —2x2 +3x+2=0
.. . 1 1 3
(iif) 5x® —2x —10=0 (iv) + =L,x#-,5
2x—3 x-5 2

(v) x2 +5~/56-70=0

@ Thinking Process

(i) Firstly we will check the quadratic equation has real roots or not for this, is
discriminant, D=b" —4ac>0 = roots are real

(i) If roots are real, we may factorise the equation or use the quadratic formula to
obtain the roots of the equation.

Sol. (i) Given equation is 8x> + 2x — 3= 0.
On comparing with ax® + bx + ¢ = 0, we get
a=8b=2andc=-3
Discriminant, D = b> — 4ac
=@°-4@©)(-93
=4+ 96=100>0
Therefore, the equation 8x? + 2x — 3= 0 has two distinct real roots because we know
that, if the equation ax? + bx + ¢ = 0 has discriminant greater than zero, then if has two

distinct real roots .
-b+D _-2+100 _-2+10

Roots, x =
2a 16 16
_-2+10 -1-10
16 16

—_

2 1

_8 _12_1_
16 16 2

3
4
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(i) Given equation is —2x2 + 3x +2 = 0.
On comparing with ax® + bx + ¢ = 0, we get
a=-2,b=38andc =2
Discriminant, D = b? — 4ac

=(3F -4(=2)@)

=9+16=25>0
Therefore, the equation — 2x2 + 3x + 2 = 0 has two distinct real roots because we know
that if the equation ax® + bx + ¢ = 0 has its discriminant greater than zero, then it has
two distinct real roots.

Rootsyxz—bi«/B:—Si@
2a 2 (-2)
_-8%5_-3+5-3-5
-4 -4 ' -4
_2 8__1,
-4 -4 2

(iii) Given equation is 5x° —2x —10=0.
On comparing with ax® + bx + ¢ = 0, we get
a=5b=-2andc=-10
». Discriminant, D = b® — 4ac
= (-2F - 4(5)(-10)
=4+200=204>0
Therefore, the equation 5x° — 2x — 10 = 0 has two distinct real roots.

ROOtS,x=ﬂ
2a
_—(-2)£ 4204 _2+ 251
2x5 10
_1£4561 _1+51 1-451
5 5 5
(iv) Given equation is ! =1,x¢§,5
2x -3 x-5 2
x—5+2x -3
= = = = =1
(Rx = 5)(x —5)
3x — 8
= 5 =
2x° —bx —10x + 25
3x -8
= e ——
2x% —15x + 25
= 3x — 8=2x% —15x + 25
= 2x% —15x - 3x + 25+ 8=0
= 2x° —18x + 33=0

On comparing with ax? + bx + ¢ = 0, we get
a=2b=-18andc =33
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~. Discriminant, D = b? — 4ac
=(—18)2 — 4x 2 (33)
=324-264=60>0
Therefore, the equation 2x® — 18x + 33 = 0 has two distinct real roots.
-b+~D_-(-18)+ /60
2a 2©2)
_18+2J15 _9+ 415
4 2
9+ 415 9-415
2 2
(v) Given equation is x? + 55x — 70 = 0.
On comparing with ax® + bx + ¢ = 0, we get
a=1b=5/5andc =-70
Discriminant, D = b2 — 4ac = (5J5) — 4 (1) (=70)
=125+ 280=405>0
Therefore, the equation x? + 5v5x — 70 = 0 has two distinct real roots.
-b+~D
2a

_ —5/5 £ /405 _-5J5 + 95

Roots, x =

Roots, x =

2(1) 2
_-5/5+9J/5 -5/5-95
2 ' 2

M5 15 L, 5 o
o 2 ‘

Q. 2 Find a natural number whose square diminished by 84 is equal to thrice of
8 more than the given number.
@ Thinking Process
Firstly, we make a quadratic equation by using the given condition after that we solve
the equation by factorisation equation. Finally, method to obtain the desired number.
Sol. Letn be a required natural number.
Square of a natural number diminished by 84 = n® — 84
and thrice of 8 more than the natural number = 3 (n + 8)
Now, by given condition,
n®-84=3(n+ 8)
n? — 84 =23n+ 24
n®-31-108=0
n° -12n+9n-108=0 [by splitting the middle term]
nin-12)+9(n-12)=0
n=12)(n+9 =0
n=12 [-n # —9because n is a natural number]
Hence, the required natural number is 12.

=
=
=
=
B
=
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Q. 3 A natural number, when increased by 12, equals 160 times its reciprocal.

Find the number.

Sol. Let the natural number be x.

According to the question,

160
X

x+12 =

On multiplying by x on both sides, we get

=

=

=
=

x% +12x -160=0

x% + (20x — 8x)— 160 =0
x% +20x — 8x —160=0

x(x+20)—8(x +20)=0
(x+20)(x -8)=0

[by factorisation method]

Now, x + 20 = 0= x = — 20 which is not possible because natural number is always greater
thanzeroandx —8=0 = x =8.
Hence, the required natural number is 8.

Q. 4 A train, travelling at a uniform speed for 360 km, would have taken
48 min less to travel the same distance, if its speed were 5 km/h more.
Find the original speed of the train.

Let the original speed of the train = x km/h
Then, the increased speed of the train = (x + 5) km/h

Sol.

and distance = 360 km
According to the question,

360 (x + 5) — 360x
x (x + 5)

x? + 5x

1800
x>+5x 5
1800x5=2

x° + Bbx =

x% + 5x —2250=0

x2 + (50x — 45x) — 2250 = 0

=

=
=

x° + 50x — 45x —2250=0

x (x +50)—45(x + 50)=0

(x + B0)(x —45)=0

Now, x + 50=0=x = - 50
which is not possible because speed cannot be negative and x — 45 = 0= x = 45.
Hence, the original speed of the train = 45 km/h

4
5

360x + 1800 — 360x _ 4
5

4

250

[by given condition]
rz-time _ Distance
Speed
and48min=i8h=fh
60 5 |
[ 4gmin=28n= 4
| 60 5

[by factorisation method]
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Q. 5 If Zeba were younger by 5 yr than what she really is, then the square of

Sol.

her age (in years) would have been 11 more than five times her actual
age, what is her age now?

Let the actual age of Zeba = x yr.
Herage when she was 5 yr younger = (x — 5) yr.
Now, by given condition,
Square of her age = 11more than five times her actual age
(x — 5)? = 5 xactual age+ 11
(x =5)° = 5x + 11
x%+ 25— 10x = 5x + 11
x?-15x +14=0
x2 - 14x-x+14=0 [by splitting the middle term]
x(x—-14)-1(x-14)=0
(x=N(x-14=0
x=14
[here, x # 1because herageisx — 5. So,x - 5=1-5=-4 j.e., age cannot be negative]
Hence, required Zeba's age now is 14 yr.

L L e N

Q. 6 At present Asha’s age (in years) is 2 more than the square of her daughter

Sol.

Nisha’s age. When Nisha grows to her mother’s present age. Asha’s age
would be one year less than 10 times the present age of Nisha. Find the
present ages of both Asha and Nisha.
Let Nisha's present age be x yr.
Then, Asha’s present age = x° + 2 [by given condition]
Now, when Nisha grows to her mother's present age i.e., after {(x®+2)-x} yr. Then,
Asha’s age also increased by [(x° + 2) — x]yr.
Again by given condition,
Age of Asha = One years less than 10 times the present age of Nisha
(x> +2)+ {(x® +2)— x} =10x — 1
2x% —x + 4=10x -1
2x? - 11x +5=0
2x% -10x - x+5=0
2x (x -5 -1(x-5=0
(x-5)@x-1=0
x=5

O L A !

[here, x= %cannot be possible, because at x = % Asha’s age is Z%yr which is not possible]

Hence, required age of Nisha = 5yr
and required age of Asha=x° + 2=(5)° +2=25+2=27yr
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Q. 71In the centre of a rectangular lawn of dimensions 50mx 40m, a
rectangular pond has to be constructed, so that the area of the grass
surrounding the pond would be 1184 m?[see figure]. Find the length and
breadth of the pond.

Sol. Given that a rectangular pond has to be constructed in the centre of a rectangular lawn of
dimensions 50 mx 40 m. So, the distance between pond and lawn would be same around
the pond. Say x m.

B 28

<« &50m

Y

Now, length of rectangular lawn (;) = 50 m
and breadth of rectangular lawn (b;) = 40m
~.Length of rectangular pond ( ;) = 50 — (x + x)= 50 - 2x
and breadth of rectangular pond (b,) = 40 — (x+ x)= 40 - 2x
Also, area of the grass surrounding the pond = 1184 m?
. Area of rectangular lawn — Area of rectangular pond
= Area of grass surrounding the pond
Lxb -1 xb,=1184 [+ area of rectangle = length X breadth]
50 x 40 — (50 — 2x ) (40 —2x) =1184
2000 — (2000 — 80x — 100x + 4x°) = 1184
80x + 100x — 4x° =1184
4x2 —180x + 1184 =0
x? — 45x + 296 = 0
x%- 37x - 8x +296=0 [by splitting the middle term]
x(x-37)-8(x—-37)=0
(x=37)(x-8)=0

L A
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x=28
[At x = 37, length and breadth of pond are —24 and -34, respectively but length and
breadth cannot be negative. So, x = 37 cannot be possible]
. Length of pond =50-2x=50-2(8)=50-16=34m
and breadth of pond =40 -2x=40-2(8)=40-16=24m
Hence, required length and breadth of pond are 34 m and 24 m, respectively.

Q. 8 Att min past 2 pm, the time needed by the miznute hand of a clock to

show 3 pm was found to be 3 min less than % min. Find t.

Sol. We know that, the time between 2 pm to 3 pm = 1h = 60 min
Given that, at t min past 2pm, the time needed by the min hand of a clock to show 3 pm was
2

found to be 3 min less than % mini.e.,

l.2
t+|--3|=60
4

4t + 12 —12 =240

=

= 2+ 4t -252=0

= t2 +18t —14t -252=0 [by splitting the middle term]
= tt+18)-14¢ +18)=0 [since, time cannot be negative, sot # —18]
= t+18)(t -14)=0

: t =14min

Hence, the required value of t is 14 min.



