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CBSE Class-10 Mathematics
NCERT solution
Chapter - 4

Quadratic Equations -Exercise 4.3

1. Find the roots of the following quadratic equations if they exist by the method of
completing square.

®27-Tx+3=0

(i) 2" +x— 4 = 0

(i) 457 + 4435 +3=0
(V)27 +x+4=10

Ans. () 2" — Txy+ 3 = 0

First we divide equation by 2 to make coefficient of x* equal to 1,

We divide middle term of the equation by 2x, we get ; XX — = 1
d Ix

We add and subtract square of _ from the equation _1;: — v+ =0,
¥ ¥
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TV 2449
= .T——! +F—_—=

0
16

[ 7Y 49-24
= ¥—— e
| 16

2
- Ty =2
—>(x 4) ~ 6

Taking Square root on both sides,

=>_1;—E=i3.
4 T4
5 7 12 5 7 2 1
D> vt = =3 x=——t—_—=—=_
4 4 4 44 472
1
Therefore, = —_3

Dividing equation by 2,
- x
x +=——2=0
2

Following procedure of completing square,

. x 1y
-2 X1 (1) g
2 4] 4
cox (1Y 1
D T el Qs BRI y
2 1 4) 16

(a+5)' =a* +b*+ 2ab|
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(e d) 3
1) 16

= _'I{+_: = E
4, 16

= x+—=x
4 4
B33 1 _B3-1 33 1 —.33-1
= y= —_— and =ttt _ TN
4 4 4 1 1 1
Therefore, 1 — 33 -1 _ —33-1
4 4

(i) 4:* + 4.3 +3=0

Dividing equation by 4,
. 3
x T+ «.E x+ 2 =0

Following the procedure of completing square,

EANEE)

3
= i+ f3xr 2+ 2
4 1 2

(B _
|- |

(a+)' =a® +b*+ 2ab|
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V) 2" +x+ 4 = 0

Dividing equation by 2,
- x
x +—=+2=0
2

Following the procedure of completing square,

= . |
| P

SPSTE.NY FLE S B
2 3 5
s+ 1) v X (1) 2o
3 27 \3)
(a+5)" =a’ +b"+ 2ab|
I P I S
Yy 16
I ™ 2 _an
= _T+l! =i—2=1 3- :_1—?31
4, 16 16
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Right hand side does not exist because square root of negative number does not exist.

Therefore, there is no solution for quadratic equation 2+ + v+ 14 =]

2. Find the roots of the following Quadratic Equations by applying quadratic formula.
® 27— Tx+3=0

) 2 +x— 4 =0

(D) 43 +4.3x+3=0

V) 2 +x+ 4 =10

Ans. () 2" — Tx+ 3 = 0

Comparing quadratic equation 2+= _ Ty + 3 = (with general form 4~ L byt = 0>
wegeta=2,b=-7andc=3

Putting these values in quadratic formula - — _ bIAb™ —4dac
S
la

__ 12D -4206)

2x2
L TE419-24
' 4
715
i
4
7+5 7-5
= yw= .
4 7 4
=x=3,1
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Comparing quadratic equation 2+* + +— 4 = () withthe generalform = + bvr+r= 0
,wegeta=2,b=1andc=-4

Putting these values in quadratic formula , — _ bt m
g
ia

—12.J()° 424

xr=

2x%2
ﬁr_—linfﬁ
T4
 —1+433 -1-./33
47 4

(i) 4 + 4.3 +3=0
Comparing quadratic equation 4.7 1+ -1”-.'@ ++3=( with the general form

e+ hr+r= (,wegeta=4,b= 4ﬂﬁandc=3

Putting these values in quadratic formula , — _ bt m

2a

_—4fiEEB) 430
2x4

-443£400

8
i

-

x

ﬁ_-ll-:

= =

A quadratic equation has two roots. Here, both the roots are equal.

V3 -3

Therefore, =
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(V) 2" +x+ 4 =0
Comparing quadratic equation 2+ + ++ 4 — () with the generalform = + hv+r= 0>

wegeta=2,b=1andc=4

Putting these values in quadratic formula , — _ bt m

2a

_ -1 4@

2x2

—1+-/-31
4

X

= =

But, square root of negative number is not defined.

Therefore, Quadratic Equation 2% + ++ 4 — () has no solution.

3. Find the roots of the following equations:

@123 =0

T

! — ! :£=x;':—4=7
x+4 x=T7 30

(ii)
) 1 .
Ans. () v—= =3 where xr =0
-

=1
= —

3

"
= —1 = 3x
= —3x—1=0

Comparing equation = — 3y— ] = () with general form = + br+r= 0>
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Wegeta=1,b=-3andc=-1

Using quadratic formula - — _ bEb” —4ac ; solve equation,

la
34/ (—3)—4x1x(-1)
T = Ix1
L 3x 13
T2
L 3+4133-.13
T2 T2
(i1) L _ 1_=£11'4‘EE}'EJ{;'=—4=7
x+4 x-7 30

- (z—7)—(z+4) _ 11
(z+4)(z—7) 30

> e~ ®

= 30 =x"— Tx+ 4x— 28

= x—-3x+2=0

Comparing equation y= _ 3+ 2 = () with generalform qpn~ + hv+r = (s

Wegeta=1,b=-3andc=2

Using quadratic formula - — _ bEAD” —2ac ; solve equation,
¥
la

344/ (=3)°—4(1)(2)
2x1

3+.01

-

xr =

= =
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L 3441 3-41
A= T,

=2x=2,1

4. The sum of reciprocals of Rehman's ages (in years) 3 years ago and 5 years from now
is % . Find his present age.

Ans. Let present age of Rehman = x years

Age of Rehman 3 years ago = (x - 3) years.

Age of Rehman after 5 years = (x + 5) years

According to the given condition:

1 1 1
T t——=3
XxX—3 x+3 3

L G+ (x-3) 1

(x—3)x+5) 3

=2302x+2)=(x-3)(x+5)

=6x+6=x' — 3r+ Sx— 15

=X —4x—15-6=0

= —4x— 21 =0

Comparing quadratic equation +* _ 4+_— 21 = [ with generalform 2 + b+ = 0>

Wegeta=1,b=-4and c=-21

Using quadratic formula - — _ bt m

2a

4/ (~4)-4(1)(-21)
- 2x1

Wi
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_ 4+.f16+84
¥

:_-':

L 41100 4+10
Ty T
. 4+10 4-10
Ty T
=2x=7-3

We discard x=-3. Since age cannot be in negative.
Therefore, present age of Rehman is 7 years.
5. In a class test, the sum of Shefali's marks in Mathematics and English is 30. Had she

got 2 marks more in Mathematics and 3 marks less in English, the product of their

marks would have been 210. Find her marks in the two subjects.

Ans. Let Shefali's marks in Mathematics = x

Let Shefali's marks in English = 30 - x

If, she had got 2 marks more in Mathematics, her marks would be = x + 2

If, she had got 3 marks less in English, her marks in English would be =30 -x -3 =27 - x
According to given condition:

=>(x +2) (27 - x) = 210

= 27x—x" + 54 — 2x=210

=x'— 25x+ 156 = 0

Comparing quadratic equation % _ 25+4+ 1546 = () with general form

ac +bc+c= O
Wegeta=1,b=-25and c=156
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Applying Quadratic Formula - — _ bt m

2a

251 /(—25) ~4(1)(156)
2%

r = 1

250625 -624
=>_-|l-= =

A
:l,_'jfﬁ

25+1 25-1
ﬁl": -

2 2

=x=13,12

Therefore, Shefali's marks in Mathematics =13 or 12

Shefali's marks in English=30-x=30-13 =17

Or Shefali's marks in English=30-x=30-12 =18

Therefore, her marks in Mathematics and English are (13, 17) or (12, 18).

6. The diagonal of a rectangular field is 60 metres more than the shorter side. If, the
longer side is 30 metres more than the shorter side, find the sides of the field.

Ans. Let shorter side of rectangle = xmetres

Let diagonal of rectangle = (x + 60) metres

Let longer side of rectangle = (x + 30) metres

According to pythagoras theorem,
= (x+ 60) = (x+ 30) +x°
= 7+ 3600 + 120x= ¥ + 900 + 60x+x
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= x*— 60x— 2700 = 0
Comparing equation +* — &0y — 2700 = () withstandard form - + b+ = 0>

Wegeta=1,b=-60and c=-2700

—b++bt —dac

2a

Applying quadratic formula - —

60:+1/(—60)° —4(1)(~2700)

T = %1

_, . 60£./3600+10800
T 2

L 6014400 60%120
r= 7 = 2

_ __60+120 60-120
T2 T 2

= Xx =90, -30

We ignore -30. Since length cannot be in negative.

Therefore, x = 90 which means length of shorter side = 90 metres

And length of longer side = x + 30 = 90 + 30 = 120 metres

Therefore, length of sides are 90 and 120 in metres.

7. The difference of squares of two numbers is 180. The square of the smaller number is
8 times the larger number. Find the two numbers.

Ans. Let the larger number be x, then square of smaller number be 8x and square of larger

number be x2.

According to condition:
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z2 — 8z = 180

= z2—8x —180=0

= z? — 18z + 10z — 180 =0
= z(x—18) +10(x — 18) =0
= (x —18)(z+10) =0

= z—18=0 or x+4+10=0
= xr=18 x=-10

When & = 18, then square of smaller number = 144

Then smaller number = 412

Therefore, two numbers are (12, 18) or (-12, 18)

8. A train travels 360 km at a uniform speed. If, the speed had been 5 km/hr more, it
would have taken 1 hour less for the same journey. Find the speed of the train.

Ans. Let the speed of the train = x km/hr

If, speed had been 5 km/hr more, train would have taken 1 hour less.

So, according to this condition

360 360
=> = - +1
x x+2
T L
VX x+23)
= 360 X+3—X | -1
L x(x+3)

=360 % 5§ =X + 5x
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= x + 5x— 1800 = O
Comparing equation +* + 5yv— 1800 = ( with general equation 2 + hr+c = (0

Wegeta=1,b=5and c=-1800

—b++bt —dac

2a

Applying quadratic formula - —

s+, /(57 —4(1)(-1800)

2]

i

= =
-

—-5+7225 5185

= r= p—
¥ ¥

—5+85 —5-85

= yw=
¥ ¥

= X =40, -45

Since speed of train cannot be in negative. Therefore, we discard x = -45

Therefore, speed of train = 40 km/hr

-

9. Two water taps together can fill a tank in Q ~ hours. The tap of larger diameter takes

10 hours less than the smaller one to fill the tank separately. Find the time in which

each tap can separately fill the tank.
Ans. Let time taken by tap of smaller diameter to fill the tank = x hours

Let time taken by tap of larger diameter to fill the tank = (x — 10) hours
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]

It means that tap of smaller diameter fills l part of tank in 1 hour.... (1)

x

iR

And, tap of larger diameter fills part of tank in 1 hour. ... (2)

x—10

When two taps are used together, they fill tank in % hours.

-

5}‘ 1 8
In 1 hour, they fill E partoftank —=— ... (3)
74 2 75
- 1 S ;

From (1), (2) and (3),

1 |

g
= —+ ==z
]

¥ x-—10

x—10+x

g
= —_— =
75

x(x—10)
=75 (2x-10) = & [’_f — mx_']
= 150x-750 = 8* — &0
= 8¢ —80x—150x+750=0

=4 — 115x+ 375 =0

Comparing equation 42 — 115y+ 375 = (with general equation 2 + hyr+ec = 0>

Wegeta=4,b=-115and c =375

Applying quadratic formula = _ bt m
¥
)

115 JE1157 —4(H(373)
B 2% 4
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. T_lliiJﬁ::i—ﬁDm
' 8
115+ 7225
= =
8
11585
= N =
8
L, 115485 11585
' 8 ©8
= x=25,3.75

Time taken by larger tap = x-10 = 3.75 - 10 = -6.25 hours

Time cannot be in negative. Therefore, we ignore this value.

Time taken by larger tap = x-10 = 25-10 = 15 hours

Therefore, time taken by larger tap is 15 hours and time taken by smaller tap is 25 hours.

10. An express train takes 1 hour less than a passenger train to travel 132 km between
Mysore and Bangalore (without taking into consideration the time they stop at

intermediate stations). If, the average speed of the express train is 11 km/h more than

that of the passenger train, find the average speed of two trains.
Ans. Let average speed of passenger train = x km/h

Let average speed of express train = (x + 11) km/h

27

. . Ly
Time taken by passenger train to cover 132 km = ——— hours
x
. . 132 )
Time taken by express train to cover 132 km = 11 hours
Wx+1l)

According to the given condition,
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132 132
> = +1
X x+11

sl o)
wx  x+11)

L 13g X=X l_l'ni 1
L x(x+11)
=132 (1) =x(x+11)
= 1452 =x" + 11x
=X+ 11x— 1452 = 0

Comparing equation %4+ 11y— 1452 = () with general quadratic equation

o+ hr+c= (,wegeta=1,b=11and c = -1452

Applying Quadratic Formula .- — —bt m

2a

11D - 4(1)(-1452

2x]

_ —11£121+35808
g

x

= a
R ’_—lliﬂ_-':?E'ZE'
o 2
—11+77
= = —
2
=11+77 -11-77
= x= )
2 ' 2
=x=33,-44
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As speed cannot be in negative. Therefore, speed of passenger train = 33 km/h

And, speed of express train = x + 11 = 33 + 11 =44 km/h

11. Sum of areas of two squares is 468 mZ. If, the difference of their perimeters is 24

metres, find the sides of the two squares.
Ans. Let perimeter of first square = x metres

Let perimeter of second square = (x + 24) metres

Length of side of first square = ~ metres {Perimeter of square = 4 x | ENgr h u::'f side}
4

_ [ x+24
Length of side of second square = , metres
, . . X X X 5
Area of first square =side x side = = = 334°
4 4 16
(x+24Y
Area of second square = ' m

4

&
“a o

According to given condition:

X x+24 | 168
16 4 )
N £+I‘+j;‘6+—181’=468
16 16
L X +x +576+48x o
16

= 2%+ 576 + 48¢= 468 = 16

= 2y* + 48+ S5T76=7488
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= 2x + 48x— 691270
= X7+ 24x— 345670
Comparing equation +* + 24+ — 3456 =0 with standard form = + hr+r= 0

We geta=1,b =24 and c = -3456

Applying Quadratic Formula - — _ bt m

2a

| —241.J(24) - 4(1)(-3456)

x

2x1
— 24+ /576 +13824
=y = -
. F_—24iqf1-1-1[][] _ —24+£120
e 2 2
Lo —24+120 -24-120
T T 2
=X =48, -72

Perimeter of square cannot be in negative. Therefore, we discard x=-72.
Therefore, perimeter of first square = 48 metres

And, Perimeter of second square = x + 24 = 48 + 24 = 72 metres

Perimeter _ 48

4

= Side of First square = =12m

5 i)
And, Side of second Square = Perimeter =" =1%m
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