Unit 4 (Quadatric Euation)

Exercise 4.1 Multiple Choice Questions (MCQs)

Question 1:

Which of the following is a quadratic equation?
(@) x2+2x+1=(4—-x}+3

(b)—2x*=(5-x) (2x %

(©) (k+1)x? +-3x =7, where k = -1

(d) x® = x? =(x -1

Solution:
{a) Given that, ¥ 4+2x+1=(4-2xF +3
= x*+2x+1=16+ 2> -8z + 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, -2x% =(5-x) (2:: -~ %)
=3 -2x2x10x-2x2-—2+2?x
= 50x +2x -10=0
= 52x-10=0
which is also not a quadratic equation.
(c) Given that, 2% (k+ 1)+ g x=T7
Given, k=-1
= x2{~1+1}+§x=7
= 3x - 14=0
which is also net a guadratic equation.
(d) Given that, B -x?=(x-17
= 23— x? =% = 327 (1) + 3x (1P - (1)° :
[+ (@a-b) =a®-b°+ 3ab® - 3a°h]
= kP -x?ex® 3%+ 8-
a ~x? 4822 -3x+1=0
= 2.‘\:2 -3x+1=0

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



Question 2:

Which of the following is not a quadratic equation?
(@) 2 (x-1)? = 4% — 2x +1

(b)2x-=x2=x2+5

() (-V2X +V3)2 = 3x% — Bx

(d) @+ 2xP2 =x* + 3+ 4¥

Solution:

(d)

(a) Given that, 2(x — 12 = 4x% - 2x + 1
= 2(x? +1-2x)=4x -2x + 1
= 2x% +2 - 4x = 4x® - 2x + 1
= 2% +2x-1=0

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

{b) Given that, 2x - x
=3 2x%2 -2x+5=0

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

23-"12"!‘5

(c) Given that, (W2 x+ 3P =3x% - 5x
= 2.4% 4+ 3+ 246 x=3x% - 5x
= x2 - (5+2V6)x-3=0

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

(d) Given that, (% + 22 =x* + 3+ 42% -
= 2%+ 4x% + 4x® =2 + 3+ 422
= 4x° -3=0
which is not of the form ax? + bx + ¢, a # 0. Thus, the equation is not quadratic. This is a
cubic equation., »
Question 3:

Which of the following equations has 2 as a root?
(a) x?-4x + 5=0

(b) X2 + 3x-12 =0

(€)2x2=7x+6=0

(d)3x?—6x-2=0

Solution:



(c)
(a) Substituting x =2in x2 —4x + 5, we get @ -4 (2)+ 5
' =4-8+5=120.

So, x =2is notaroot of x> —4x + 5= 0,

(b) Substituting x =2 in £® + 3x - 12, we get
@ +32)-12
=44+ 6-12=-2#0

So, x=2isnotarootof x2 + 3r-12=0.
(c) Substituting x =2 in2x% —7x + 6, we get
2RFP-TR)+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 3x* - 6x -2, we get
3(2)° - 6(2)-2
=12-12-2=-2=20

So, x = 2 is not a root of 3x —6x -2 =0,

Question 4:

If% is a root of the equation % + kx ——: =0, then the value of k is
@2  (0)-2 ©4 ()
Solution:

(a) Since, 21 is & root of the quadratic equation x® + kx - %: 0.

2
Then, (i] +k[l)—§={)
2 2 4
- l+ﬁ_§=0:1+2k"5 0
4 2 4 4
iy 2k—-4=0
= Pk=4 = k=2
Question 5:

Which of the following equations has the sum of its roots as 3?
(@) 2x?-3x+6=0

(b) x> +3x-3=0

(©)V2x2—4x+1=0

(d)3x2=3x+3=0

Solution:



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

Sum oftheroots=:9 Wi =W
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=3andc=-3

- Sum of the roots = -? W /N

So, sum of the roots of the quadratic equation -z + 3x - 3 = 0is 3, so it is the answer.
; 3
c) Giventhat, +2 x° - = x+1=0
() =

s 2x%-3x+42=0
On comparing with ax + bx + ¢ = 0, we get
a=2b=-3andc =42

Sum of the roots = =2 = =3 _ 3
a 2 2
So, sur of the roots of the quadratic equation v2x* - \%x +1=0is not 3, so it is not
the answer.
(d) Giventhat, 3x% - 3x + 3=0
= ¥ -x+1=0

On comparing with ax? + bx + ¢ = 0, we get
a=1b=-1andc=1

Sum of the roots = Zé‘.'i .l .

So, sum of the roots of the quadratic equation 3x° - 3x + 3=0is not 3, so it is not the
answer.

Question 6:

Value(s) of k for which the quadratic equation 2¥ -kx + k = 0 has equal roots is/are
(@0 (b) 4 (c)8 (d)o,8
Solution:

(d)

Given equation is 2x? — kx + k- 0

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

a=2,b=—kandc=k

For equal roots, the discriminant must be zero.

ie. D=b%—4ac=0
= (kP -4@R)k=0
= k2 —8k=0
= _ kik-8=0

k=08

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

Question 7:

Which constant must be added and subtracted to solve the quadratic
equation 9x? +% X — V2= 0 by the method of completing the square?
(@)% (b) & ©1 (d) &

Solution:



(b) Given equation is 9x° + % x=+2=0
(3x) + %{Sx)- N2 =0

On putting 3x = y, we havef+-}y-—wf"2" =0

SUURHES

8
¥ F .o
tom | =k af2
\ (r3) =
[ 1]2 1+ 64:42
¥+ = e i,
8 64

Thus, -;—4 must be added and subtracted to solve the giveri equatior.

Question 8:
The quadratic equation 2x? — V5x + 1 = 0 has
(a) two distinct real roots
(b) two equal real roots
(c) no real roots
(d) more than 2 real roots
Solution:
(c) Given equation is2x® - V5x +1=0
On comparing with ax® + bx + ¢ = 0, we get
a=2,b=-—«f§andc =]
- Discriminant, D=b%-4ac=(-5F - 4x{2)x()=5-8
=—-3=0
Since, discriminant is negative, therefore quadratic equation 2x? — /By + 1=0has no
real roots i.e., imaginary roots.

Question 9:
Which of the following equations has two distinct real roots?
(2)2x?-3v2x + =0
(b) x> +x—-5=0
(c) X2 +3x +2V2 =0
(d)5x2-3x + 1=0
Solution:
(b) The given equation is x® + x = 5=0
On comparing with ax® + bx + ¢ = 0, we get
a=1b=1andc=-5
The discriminant of x* + x — 5=0is
D=b? - dac = (1F - 4 () (-5)
=1+20=21
=5 b® —dac>0
So. x? + x — 5=0has two distinct real roots.

(a) Given equation is, 2x° - 3v2x +98/4=0,

On comparing with ax® + bx +c =0
a=2 b=-3J2 andc=9/4

Now, D = b? - 4ac = (-3J2) - 42)(9/4)=18-18=0
Thus, the equation has real and equal roots.



(c) Given equation is x% + 3x + 242 =0

On comparing with ax® + bx +¢c =0
y a=1b=3andc=2v2

Now, D = b? — dac = (3F - 4{1)(2v2) = 9-8/2 < 0
-.Roots of the equation are not real.

(d) Given equation is, 52% -3x+1=0
On comparing with ax® + bx +¢ =0

a=5hb=-3,c=1

Now, D =b? — dac = (-3f° - 45)(1) = 9-20 <0
Hence, roots of the equation are not real,

Question 10:
Which of the following equations has no real roots?
(a) X2 —4x + 3V2 =0
(b)x%+4x-3v2=0
() x> —4x-3v2=0
(d) 3x2 + 4V3x + 4=0
Solution:
(a)
(a) The given equation is x° - 4x + 342 =G
On comparing with ax® + bx + ¢ = 0, we get
a=1b=-4andc =32
The discriminant of x% — 4x + 3v2 = Ois
D=b? - 4ac
= (- 42 - 4(1)(3V2)=16- 1242 =16~ 12 x (1.41)
=16-16.92=-0092
= b? —4ac <0

(b) The given equation is x% + 4x - 342 = 0
On comparing the equation with ax® + bx + ¢ = 0, we get
a=1b=4andc=-3/2
Then, D = b2 — 4ac = (-4 - 41)(-342)
=16+1242 >0
Hence, the equation has real roots.
(c) Given equation is x> —4x =32 =0
On comparing the equation with ax® + bx +c = 0, we get
a=1b=-4andc=-32
Then, D = b? - 4ac = (—4F - 4(1)(-342)
=16+1242>0
Hence, the equation has real roots.
(d) Given equation is 3x? + 44/3x + 4= 0.
On comparing the equation with ax? + bx + ¢ = 0, we get
a=3b=4/3andc=4
Then, D= b? - 4ac = (43 - 4(3)(4) = 48-48=0
Hence, the equaticn has real roots.
Hence, x? — 4x + 342 = Ohas no real roots.

Question 11:

(x® +1)2 - x2 = 0 has
(a) four real roots
(b) two real roots

(c) no real roots



(d) one real root

Solution:
(e) Given equation is (x* + 1)* =x* =0
= 2t +1+2x% -x% =0 [rla + bf =& + b® + 2ab)
= t+xf+1=0
Let =y
(x*P +x*+1=0
Y+ y+1=0

On comparing with ay? + by + ¢ = 0, we get
a=1b=1andc =1
Discriminant, D = b? ~ 4ac
=(1F -4
=1-4=-3
Since, D=0
L P ey+1=0ie. x' +22+1=0 or(x®+ P-x2=0 has no real roots.

Exercise 4.2 Very Short Answer Type Questions

Question 1:

State whether the following quadratic equations have two distinct real roots. Justify your
answer.

(i) ¥ -3x+4=0 (ii) 22® +x-1=0
(iif) 2x2—6x+%u0 (iv) 3x° —4x +1=0
(v) (x +4)? —8x =0 (vi) (x -2 -2 (x+17) =0
(vi) Jix"’—%“:{%ﬁo (viti) x(1-x)-2=0

(ix) (x-D(x+2)+2=0 xX) (x+)(x-2)+x=0

Solution:



() Given equationis x® - 3x + 4=0.
On comparing with ax? + bx + ¢ = 0, we get
a=1b=-3andc=4
. Discriminant, D =b? - dac = (-37° - 4(1)(4)
=9-16=-7<0 ie, D<0
Hence, the equation x? - 3x + 4 = Ohas no real roots .
(i) Given equation is, 2x* + x ~1=0
On comparing with ax® + bx + ¢ = 0, we get

a=2,b$1andc =~-1
-, Discriminant, D=b?-dac=(1F -4@Q)(-1)

=1+8=9>0/e,0<0
Hence, the equation2x> + x — 1= Qhas two distinct real roots .

(ili) Given equation is 2x? - 6x + -23= 0.
On comparing with ax® + bx + ¢ = 0, we get

a=2b=-6andc =

e

~. Discriminant, D= b? - 4ac
=(-6f - 4(2}[3]: 36-36=0 ie,D=0
Hence, the equation 2x2 ~ 6x + §'= 0 has equal and real roots.

(iv) Given equation is 3x —4x + 1=0.
On comparing with ax? + bx + ¢ = 0, we get
a=3b=-4andc=1
Discriminant, D=b? - dac=(- 47 - 43)(1)
< =16-12=4>01/e,D>0
Hence. the equation 3x? — 4x + 1= 0has two distinct real roots.

(v) Given equation is (x + 4 —8x =0,

= x2+16+8x-8x=0 [:la+ bP =a® +2ab + b?]
= 22 +16=0
= x° +0-x+16=0

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

a=1,b=0andc =18
. Discriminant, D=b2-4ac=(0F —~4(1)(16) =-64<0 ie,D<0
Hence, the equation (x + 4)° — 8x = 0 has imaginary roots, /.e., no real roots.



-(vi) Given equation is (x=-v2P -2x+1)=0

= x2+ (EP ~2x 2 -\Rx -2 =0 [+(a - b)? =a* -2ab + b
= 2 +2-22x-2x-V2=0
= ; x2-32x+2-42)=0

On comparing with ax® + bx + ¢ = 0, we get
a=1b=-3Zandc=2-2
-, Discriminant, D = b® - 4ac
=(-32P -4 -2)=9x2 -8+ &2
=18-8+4/2=10+ 42>0/e,D>0
Hence, the equation (x — v2)? — ¥2 (x + 1) = 0has two distinct real roots.
; 1
(vii) Given, equation is v2x* - 73.2: x+ R 0.
On comparing with ax® + bx + ¢ = 0, we get
3 1
=42, b=~-mandCc=—
: pJ 2

» Discriminant, D =b? - 4ac

(vill) Given equation is x (1- 2=0
= x-x°-2=0
= x? - 2=0

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

a=1b=-1landc =2
-. Discriminant, D = b? - 4ac

=(-1° - 4(1}(2)=1~8=-7<0/e,D<0
Hence, the equation x {1 — x) - 2 = § has imaginary roots i.e., no real roots.
(ix) Given equation is
x-N{x+2)+2=0
x2+x-2+2=0
= % +x+0=0
On comparing the equation with ax? + bx +¢ — 0, We have
a=1b=tandc=0
~.Discriminant, D = b2 - 4ac
=1-41(0)=1>0/e,D>0
Hence, equation has two distinct real roots.
(x) Given eguation is (x+1(x-2)+2x=0

=

= 2 x-2%x=-2+x=0
= x2-2=0
= ¥2+0-2-2=0

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

a=1b=0andc=-2
.. Discriminant, D=b? - dac = (0 = 4 (1) (~2)=0+ 8=8>0

Hence, the equation (x + 1) (x — 2) + x = 0 has two distinct real roots.

Question 2:

Write whether the following statements are true or false. Justify your answers.
(i) Every quadratic equation has exactly one root.



(ii) 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 2 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.

Solution:

(i) False, since a quadratic equation has two and only two roots.

(i) False, for example x2 + 4 = O has no real root.

(i) False, since a quadratic equation has two and only two roots.

(vi) 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, e., ac
<0 and so, b? — 4ac > 0.

(vi) True, since in this case discriminant is always negative, so it has no real roots e., if b = 0,
then b? — 4ac = — 4ac < Oand ac>0.

Question 3:

A quadratic equation with integral coefficient has integral roots. Justify your answer.
Solution:

No, consider the quadratic equation 2x2 + x-6=0 with integral coefficient. The roots of
the given quadratic equation are -2 and %Which are not integers.

Question 4:

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

Solution:

Yes, consider the quadratic equation 2x? + x — 4 = Owith rational coefficient. The roots ofthe

given quadratic equation are —‘+L\*‘ﬁ and _I_f‘m are irrational.

Question 5:

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

Solution:

Yes, consider the quadratic equation with all distinct irrationals coefficients i.e., V3x% — 7 v3x
+12v3 = 0. The roots of this quadratic equation are 3 and 4, which are rationals.

Question 6:

Is 0.2 a root of the equation ¥ — 0.4 = 0? Justify your answer.

Solution:

No, since 0.2 does not satisfy the quadratic equation i.e., ( 0.2)2 — 0.4 = 0.04 — 0.4 0.

Question 7:

Ifb=0, c<0,is it true that the roots of ¥ + bx + ¢ = 0 are numerically equal and opposite in
sign? Justify your answer.

Solution:

Given that, b = Oandc < Oand quadratic equation,



x°+bx+c=0

Put b= Gin Eq. {i}, we get
2+ 0+4c=0

== X ==0

4 [here c> 0]

s=Cc>0 :

x=:t,j:3

So, the roots of x? + bx+c = O are numerically equal and opposite in sign.
Exercise 4.3 Short Answer Type Questions
Question 1:

Find the roots of the quadratic equations by using the quadratic formula irt each of the
following
Solution:
(i) Given equationis 2x° -~ 3x - 5=0.
On comparing with ax? + bx + ¢ = 0, we get
a=2,h=-3andc=-5

By quadiratic formula, B ”;: ~ e
= (-8)% (-8 ~4(2)(-5) 3+ ,9+40
- 2@ - 4
_3+4J49 _3+7 _10 -4_5
R
5

So, 5 and —1 are the roots of the given equation,

(il) Given equation is 5x° + 13x + 8=10.
On comparing with ax? + bx + ¢ = 0, we get
a=5b=13andc =8

—b+.Jh% —
By quadratic formula, x = 0k 2b Aac
a

_-(13)% (137 - 4(5)(8)

2(5)

=-13¢J169»150=—13i V9

10 10

10 10 10
(iif) Given equationis — 3x% + 5x + 12 =0,
On comparing with ax® + bx + ¢ = 0, we.get
a=-3 b=>5bandc =12



- b £ b® - dac
2a
_— (8 y(5F -4(-3)(12)
- 2 (- 3)
_-5x 25+ 144 _-51 160
- -6 6
_-5+13_8 -18__4 4
-6 -6 -6 3
So, - g and 3 are two roots of the given equation.

By quadratic formula, x =

(iv) Given equation is - x2 + 7x ~10=0.
On comparing with ax® + bx + ¢ = 0, we get
a=-1b=7andc=-10

—_— 2 —_—
By quadratic formula, x = s e

2a
_ =M 7P - 4(-1)(-10) -Hm
2 (~1)
=7£+9 _-7+3_-4 -10

= = iy
-2 -2 T g
So, 2 and 5 are two roots of the given equation.
(v) Given equationis x* + 242 x - 6=0.
On comparing with ax® + bx + ¢ = 0, we get
a=1b=2y2andc=-6
- 2 —
By quadratic formula, x = ot "zb i1
a
_-@¥2)% J@vZP -4(1)(-6) _-22¢ JB¥24
21 2

221432 _-22+42

2 2
;2«5; 42 _~2J§2-4J2"=J§|#3#§
So, +/2 and — 342 are the roots of the given equation.
(vi) Given equation is x* - 3J/5x +10=0
On comparing with ax? + bx + ¢ = 0, we have
a=1b=-3/5andc =10
— 2 —
By quadratic formula, x = v "j; M
a
_ = (= 3/B) £ /(=35 - 4 (1) (10)
2(1)
_3/5%/45-40 _3/5+ .5
2 ) 2
=3J§2+ £1m2"”%=2«f§,#'§
So, 2+/5 and /5 are the roots of the given equation.




(vii} Given eguation is % x? = JTix+1=0

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

a:%,bz-—«ﬁ? andc =1

bt rt;:? 4ac
- By quadratic formula, x = 2= ¥~ T TF

~(—m)i\,{~xﬁ—1)2~4x%x1
N 1
2(3)
:iﬁ.i____ M:Jﬁi@
1

S0, 3+ 11 and V11 = 3are the roots of the given equation.

Question 2:

Find the roots of the following quadratic equations by the factorisation method.
5 oy & 2 3
i)2x® +-x=2=0 iy—x* —x=->=0
(i) 22® +3 (i) 5 :
(i) 3W2x? ~5x ~+2=0  (iv)3x? +5V5x ~10=0
' 1
(v) 21x% = 2x +— =0
21
Solution:

(i) Given equation is 2x° + gx -2=0

On multiplying by 3 on both sides, we get
6x° + 5x - 6=0
Bx? + (Ox — 4x)-6=0 [by splitting the middle term]

=
= Bx? + 0x ~4x -6=0
= 3xPx+3)-202x+ 3=0
= x+ 3 {Bx~2}=0
Now, 2x+ 3=0
3
== = 5
and x-2=0
= gl
3
3 2

Hence, the roots of the.equation 6x® + 6x - 6= Dare _? and =



(i) Given equation is% - :_53 -0

On multiplying by 5 on both sides, we get

= 2x% -5x-3=0
2x2 - (B -x)-3=0 [by splitting the middle term)]
= 2x° -6x+x~-3=0
= 2x(x -3+ 1{x~-3)=0
= (x—-3@x+1)=0
Now, x-3=0=2x2=3
and 2x +1=0
- x=_%

Hence, the roots of the equation 2x2 ~ 5x - 3 = Dare - % and 3.

(ill) Given equation is 3v2 x° = 6x -2 =0
32 x% - (6x-x)-+2=0 [by splitting the middle term]
- 32x% -Bx+x-42=0
3V2x% - 32 . 2x+x-2=0

sy W2 x(x-2)+1(x-+2)=0
= | (x —42) (3y2x + 1)=0
Now, x-2=0=x=2
and W2 r+1=0
ELEY .
— 3 xX= 3—J§ 6

3

Hence, the roots of the equation 3v2x° - 5x - 2 = 0 are - ?2 and v2.

(iv) Given equationis 3x® + 5J/5x -10=0
3x% + 8YBx ~/Bx —24/5.4/5 =0 [by splitting the middle term]
N 32% + 652 - Bx -10=0
3x? + 6vBx - VBx - 246 V6 =0
= 3x (x + 24/5) = /5 (x + 24/5)= 0
= (x +245)(3x ~+5) =0
Now, x+2J5=0
= x=-2J5 and 3x - J/5=0
-

xX=

@ |G

Hence, the roots of the equation 3x% + 55 x -10=0 are-25and i;ﬁ

(v) Given equation is 2122 - 2x + .2.1? =0,

On multiplying by 21 on both sides, we get
4412% - 422 +1=0

441x% — Q1x + 21x) + 1= 0 [by splitting the middle term]
oy 441x% - 21x -21x + 1=0
= 21x 2lx - 1) -12x ~-1)=0
= @lx-1)Rlx-1}=0
Now, ol -1=0 = x=%arid 2% -1=0
1
LA R
21

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



Exercise 4.4 Long Answer Type Questions

Question 1:
Find whether the following equations have real roots. If real roots exist, find them
(i) 8x2 +2x -3=0
(i)—2x%+3x+2=0
(i) 5x* — 2x- 10 =0
(V) g + 5= 135
(V) x> +5V5x-70=0
Solution:
() Given equation is Bx® + 2x - 3=0. ,,
On comparing with ax® + bx + ¢ = 0, we get
a=8b=2andc=-3
Discriminant, D = b? — 4ac
=RF - 4(8)(-3)
=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£4100 _-2+10

Roots, =0 16 16
_=2+10 -1-10
18 16
8 12_1 _3
16 16 2 4

(i) Given equation is —2x% + 3x +2=0.
On comparing with ax? + bx + ¢ = 0, we get
a=-2,b=3andc =2
Discriminant, D = b? — 4ac
=37 - 4(-2)2)
=9+16=25>0
Therefore, the equation — 2x? + 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.
-btJD_-8%+25
2a  2(-2)
-3£5_-3+5 -3-5
TTa T T4 T4
:—2.—'__8=-l}2
-4' -4 2
(Iif) Given equation is 5x% - 2x = 10=0.
On comparing with ax® + bx + ¢ = 0, we get

a=5b=-2andc=-10

Roots, x =

., Discriminant, D = b% - 4ac
= (-2 - 4(5)(~10)
) =4+ 200=204>0
Therafore, the equation 532 - 2x - 10 = 0 has two distinct real roots.



HOOtS,ng
2a
_—(2)+ V204 _ 2+ 251
2x5 10
=1:J§___1+J§1—J5?
5 5 ' 5
.. 1 3
Given equation is b mira2 5
) 4 2x-3 =x2-5 2
= x—5+2x—3___1
@x - 5)(x - 5)
3x - 8 o
= =
2x% — 5x - 10x + 25
3x -8
= ... - T |
2x% ~15% + 25
= 3x -8=2x" -15x + 25
= 2x% ~15x -~ 3x + 25+ 8=0
= 2x% —1Bx + 33=0

On comparing with ax® + bx + ¢ = 0, we get
a=2b=-18andc =33

. Discriminant, D = b® - 4ac

=(-18)% ~ 4% 2 (33)

=324 - 264=60> 0
Therefore, the equation 2x2 — 18x + 33 = 0 has two distinct real roots.
| -bt D _ - (-18)% V&0

Roots, x = = 20
1822415 _9% 415
T TTa 2
_9+415 9-4/i5
N

(v) Given equation is x? + 5v/5x -~ 70=0.
On comparing with ax? + bx + ¢ = 0, we get
a=1b=5/5andc=-70
Discriminant, D = b? — 4ac = (5/5)° ~ 4 (1)(=70)
=125 + 280= 405> 0
Therefore, the equation x° + 54Bx — 70 = O has two distinct real roots.

Roets1x=:PiJ5
2a
_ 5/5+ 305 _-5J5+ 95
T2y 2
_-5V5+ 95 -5/5-9/5
- 2 ' 2
'4‘!5 14;%'__2\’.-’5_?”{5

2

Question 2:

Find a natural number whose square diminished by 84 is equal to thrice of 8 more than the
given number.

Solution:

Let n 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,

o 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)in+ 9=0
=>e n=12- [:n # - 9because n is a natural number]

Hence, the required natural number is 12,

L4 us

Question 3:

A natural number, when increased by 12, equals 160 times its reciprocal.Find the number.
Solution:

Let the natural number be x.

According to the question,

x+12= 1@9
x

On multiplying by x on both sides, we get
= %2 +12x -160=0

x2 + (20x - 8x) - 160=0
= %% +20x - 8x -160=0 [by factorisation method]
= x(x+20)-8{x+20)=0
e (x+20)(x-8)=0

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

Question 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.
Solution:

Let the original speed of the train = x km/h

Then, the increased speed of the train = (x + 5) km/h [by given condition]

and distance = 360 km

According to the question,

i = Distance
360 360 _4 Speed
¥ =kf B amwmlnzﬁhzﬂh
60 5 |
o 360(x + 5)-360x _4 [':48min=§h=ih
x{x + 5) 5 60 5 |
360x + 1800 - 360x _ 4
= =
x% + 5x 5
1800 _ 4
=] 3 =
x“+5x B
= x2+5x=180i>(5=2250
- x? + 5x -2250=0
o 2 + (50x — 45x) - 2250 = 0
= %% + 50x — 45x — 2250 =0 [by factorisation method]
= ‘x(x+50)-45(x+ 50)=0
= (x + 50)(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

Question 5:

If Zeba were younger by 5 yr than what she really is, then the square of, her age (in years)
would have been 11, more than five times her actual age, what is her age now?

Solution:

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 = 11 more than five times her actual age
' _ (x - 57 = 5 xactual age+ 11
{x =52 = Bx + 11

=y

- x% 4+ 25-10x = 5x + 11

= x° -15x+14=0

& £ 14z -x+14=0 [by splitting the middle term]
= 2(x-14)-1(x-14=0 -

= fx-1{x-14=0

i x=14 & ;

[here, x # 1 because her age isx - 5. So,x -5 =1 -5 = - 4i.e., age cannot be negative]
Hence, required Zeba's age now is 14 yr.

Question 6:
At present Asha’s age (in years) is 2 more than the square of her daughter 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.
Solution:
Let Nisha's present age be x yr.
Then, Asha’s present age = X2 + 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
) C @+ 2)+ (% +2)- 2} =10x =1
ox% — x4+ 4=10x -1
2x% -11x +5=0
2x? -10x -2+ 5=0
2x(x -5 -1(x-5=0
(x-5)2x-1)=0

x=5 i

[here x= 1 cannot be possible, because atx = % Asha's age ESQ%yr which is nat possible]
2

14841

e

Hence, required age of Nisha = 5yr
and required age of Asha=x2+2=(52 +2=25+2 =27 yr

Question 7:

In the centre of a rectangular lawn of dimensions 50m x 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.



Solution:

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.

-+ 50m
Now, length of rectangular lawn (l;) = 50 m and breadth of rectangular lawn (R) = 40 m
Length of rectangular pond (I,)= 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
T "~ = Area of grass surrounding the pond
L xb, - xb,=1184 [ areaof rectangle = length x breadth]
50 x 40 — (50— 2x ) (40 — 2x) = 1184
2000 — (2000 — 80x — 100x + 4x°)= 1184
80x + 100x - 4x° = 1184
4x% —180x + 1184=0
x° - 45x +296=0
x2- 37x - 8x +296=10 [by splitting the middle term]
x{x-37)-8(x-37)=0
(x-3Nx-8=0

L6 4 8848y

x=8
[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=34 m
and breadth of pond =40 -2x=40-2(8) =40-16 =24 m ‘
Hence, required length and breadth of pond are 34 m and 24 m, respectively.

Question 8:

At t min past 2 pm, the time needed by the minute hand of a clock to show 3 pm was found
to be 3 min less than “min. Find t.

Solution:

We know that, the time between 2 pm to 3 pm =1 h = 60 min

Given that, at f min past 2pm, the time needed by the min hand of a clock to show 3 pm was
found to be 3 min less than fT mini,e



4

r2
t+[—-3 = 60
4

4t + 1% - 12 =240

=

= t2 + 4t -252=0

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

t =14min

Hence, the required value off is 14 min.



