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Check whether the following are quadratic equations:

(i) (x+1)?*=2(x-3) (i) xX* =2x=(-2)(3-x)

(iii) (x=2)(x+D) =(x—-D(x+3) (iv) (x—3)(2x+1) =x(x+5)
(V) (2x=1)(x—3)=(x+5)(x-1) (vi) X* +3x+1=(x-2)°

(vii) (x+2)% =2x(x* -1) (viii) x> —4x* —x+1=(x—-2)°

(i) (x+1)°=2(x-3) =>x* +2x+1=2x-6=x*+7=0

It is of the form ax® +bx+c=0.

Hence, the given equation is a quadratic equation.

(i) X =2x=(-2)(3—X)=>Xx*—2x=—6+2Xx=>X* —4x+6=0

It is of the form ax® +bx+c=0.

Hence, the given equation is a quadratic equation.

(i) (Xx=2)(x+)=(x-D(x+3) =x* —x—2=x*+2x-3=3x-1=0

It is not of the form ax® +bx+c=0.

Hence, the given equation is not a quadratic equation.

(iv) (x=3)(2x+1)=x(x+5) =2x* —5x—3=%* +5x=>x* -10x-3=0

It is of the form ax® +bx+c=0.

Hence, the given equation is a quadratic equation.

(V) 2x=D(x—=3)=(Xx+5)(x—1) = 2x* = 7x+3=X* +4x—5=x* —11x+8=0
It is of the form ax® +bx+c=0.

Hence, the given equation is a quadratic equation.

(i) X2 +3x+1=(x-2)> =>X* +3X+1=X*+4—-4x=T7x-3=0

It is not of the form ax® +bx+c=0.

Hence, the given equation is not a quadratic equation.

(vii) (x+2)* =2x(x* =) = x> +8+6x> +12x =2x°> —2Xx = x°> —14x—6x* -8=0
It is not of the form ax®> +bx+c=0.

Hence, the given equation is not a quadratic equation.

(viii) X* —4x* —x+1=(x—-2)* =x* —4x* = x+1=x*-8—-6x* +12x =2x* —13x+9=0
It is of the form ax? +bx+c=0.

Hence, the given equation is a quadratic equation.
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2. Solve the problems given in Example 1.
Sol. The problems given in the example 1 are x? —45x+324=0and x* —55x+750=0
(@) x* —45x+324=0
x* —36x—9x+324=0
=X(x—36)—9(x-36)=0
= (x-9)(x—36)=0
Either x=9 or 36
Hence John and Jivanti have 36 and 9 marbles respectively in the beginning
(b) x* —55x+750=0
= x> —30x—25x+750=0
=X(x—30)—25(x—30)=0
=(x-30)(x—25)=0
Either x=30 or 25
Hence number of toys on that day was 30 or 25.

3. Find two numbers whose sum is 27 and product is 182.
Sol. Let the first number be x and the second number is 27 — x.
Therefore, their product =X (27 —X)
It is given that the product of these numbers is 182.
Therefore, x(27 —x) =182

=x*—-27x+182=0

= x*—13x-14x+182=0
=x(x-13)-14(x-13)=0
=(x-13)(x-14)=0

Either x—13=0 or x-14=0

i.e, x=13 or x=14

If first number = 13, then

Other number =27 -13=14

If first number = 14, then

Other number =27 - 14 =13
Therefore, the numbers are 13 and 14.
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4, Find the roots of the following quadratic equations, if they exist, by the method of completing the square:

(i) 2x2 —7x+3=0 (i) 2x* +x—4=0
(iii) 4x? +43x+3=0 (iv) 2x° +x+4=0

4MMMMAMMP"WAMAMQ«J@/D

Success ij 6] an exinalit G begomes -
STORY e bath uskat goec Vi Says obedt NTSE NTSE Scholar

@M—— IIT-JEE (Adv.) AIR-3

Mukesh Pareek




NTSE

Sol.

Unburden

the parents of your

Study Expenses

(i) 2x2 —7x+3=0
=2x* -7x=-3
On dividing both sides of the equation by 2, we obtain

2
On adding G) to both sides of equation, we obtain

2 2
:>(X)2—2xxx£+(£] =(£j —g

( 7)2 49 3
S| X—=| =—-=
4) 16 2

Sx=l42
4 4
7 5
SX=—+=0r X=——=
4 4
12

SX=—0rx=-
4 4

:x=3or1
2

(ii) 2X° +x—4=0
=2x° +x=4
On dividing both sides of the equation by 2, we obtain

:>x2+1x=2
2

2
On adding Gj to both sides of the equation, we obtain
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Xz\/ﬁ—lor—\/ﬁ—l

4 4
(iii) 4x% +44/3x+3=0

= (2x)" + 2x 203+ (VB) =0

= (2x+3) =0

:>(2x+\/§)=0 and (2x+\/§)=0
BB

=>X=——and X=——
2 2

(iv) 2x° +x+4=0
=2x* +x=-4
On dividing both sides of the equation by 2, we obtain

x4+ Ex=2
2
) 1
=X +2><xe=—2

2
On adding (%) to both sides of the equation, we obtain

2 2
:>(x)2+2xxxl+(1j =(1] -2
4 \4 4
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Sol.

1V 31
S X+ | =——=
4 16

However, the square of a number cannot be negative.

Therefore, there is no real root for the given equation.

Find the roots of the quadratic equations given in Q.1 above by applying the quadratic formula.

2x2 —7x+3=0

On comparing this equation with ax® +bx +c =0, we obtain

a=2,b=-7,c=3
By using quadratic formula, we obtain
_ —b++/b? —4ac
B 2a
‘= 7+/49-24
4
o7 +25
4
_7%5
4
7+5 7-5

SX=——0r——
4 4

X

=X

=>X=—0r—
4 4

.‘.x=30r1
2

(ii) 2x* +x—4=0

On comparing this equation with ax* +bx +c =0, we obtain

By using quadratic formula, we obtain

_-b ++/b? —4ac

2a

-1+41+32

X
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(iii) 4x> +43x+3=0

On comparing this equation with ax® +bx +c=0, we obtain
a=4,b=43,c=3

By using quadratic formula, we obtain

—b++/b? —4ac

X =
2a
—4J3 +/48 - 48
=>X=
8
_—4\/§+0
-3 -3
X=——0r——
2 2

(iv) 2x* +x+4=0

On comparing this equation with ax® +bx +c=0, we obtain
a=2b=1c=4

By using quadratic formula, we obtain

_-b ++/b? —4ac

2a
1+
oy 1+1-32
4
-1+4-31
—=>X=

However, the square of a number cannot be negative.
Therefore, there is no real root for the given equation.

6. Two water taps together can fill a tank in 9% 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.
Sol.  Let the time taken by larger tap to fill the tank =x hours
So, the time taken by smaller tap to fill the tank = (x+10) hours.

Therefore, in one hour, tank filled by larger tap =1
X

Therefore, in one hour, tank filled by smaller tap = .
x+10
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According to question

1 1 1
X x+10 9°
8
= 75(2x +10) =8x(x +10)
= 4x*> —36x—375=0
= (x—15)(4x+25)=0

-25
= x=(15) or( 2 j

But time to fill the tank can’t be negative.
... time taken by larger tap to fill the tank = 15 hours
Time taken by smaller tap to fill the tank =15+10 = 25 hours.

7. 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 11km/h more than that of the passenger train, find the average speed of the two trains.

Sol. Let the average speed of passenger train be x km/h.

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

It is given that the time taken by the express train to cover 132 km is 1 hour less than the passenger train to
cover the same distance.

(132 132
Tox ox+11

39 X+11-X _
X(x+11)

132x11
= =

X(x+11)
=132x11=x(x+11)
=x*+11x-1452=0
=X’ +44x—33x-1452=0
=X(X+44)-33(x+44)=0
=(x+44)(x-33)=0
=X=-44,33

Speed cannot be negative.
Therefore, the speed of the passenger train will be 33 km/h and thus, the speed of the express train will be 33 +

11 = 44 km/h.
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8. Find the nature of the roots of the following quadratic equations. If the real roots exist, find them:

(i) 2x* —=3x+5=0 (i) 3x> —43x+4=0 (iii) 2x* —6x+3=0
Sol.  We know that for a quadratic equation ax* +bx+c=0, discriminant is b?> —4ac.

(A) If b? —4ac>0— two distinct real roots

(B) If b? —4ac =0— two equal real roots

(C) If b® —4ac <0 — no real roots

(1) 2x* —=3x+5=0

Comparing this equation with ax* +bx+c=0, we obtain a=2,b=-3 ¢=5

Discriminant =b® —4ac = (-3)* —4(2) (5) =9-40

=-31

As b? —4ac <0,

Therefore, no real roots is possible for the given equation.

(1) 3x2 —4/3x+4=0

Comparing this equation with ax® + bx+c =0, we obtain

a=3b=-43,c=4

Discriminant =b? — 4ac = (—4J§)2 —4(3)(4)

=48-48=0

As b’ —4ac=0,

Therefore, real roots exist for the given equation and they are equal to each other.

And the roots will be _—b and _—b
2a 2a

Therefore, the roots are T\/_ and %

(1) 2x* —6x+3=0

Comparing this equation with ax®> +bx+c=0, we obtain
a=2,b=-6,c=3

Discriminant =b* —4ac = (—6)*-4 (2) (3)

=36-24=12

As b*—4ac>0,

Therefore, distinct real roots exist for this equation as follows.

—b++/b? —4ac

2a

X =
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_—(-6)£{(-6)’-4(2 (3

2(2)
:6iJ1_2= 6+ 243

4 4

3443

2

Therefore, the roots are 3+2J§ or 3_2\/§ )

0. Find the values of k for each of the following quadratic equations, so that they have two equal roots.
(i) 2x* +kx+3=0 (i) kx(x—2)+6=0
Sol. We know that if an equation ax® +bx+c =0 has two equal roots, its discriminant
(b® —4ac) will be 0.
(i) 2x* +kx+3=0
Comparing equation with ax’ +bx+c=0 e obtain

a=2,b=k,c=3
Discriminant =b’° —4ac=(k)* —4(2) (3)
_K2 24

For equal roots,

Discriminant =0

k*—24=0

k=+24=+26

(1) kx(x-2)+6=0

or k¢ —2kx+6=0

Comparing this equation with ax’ +bx=c=0, e obtain
a=k,b=-2k,c=6

Discriminant =0’ —4ac = (-2k)*—4(k) (6)

=4k?* — 24k

For equal roots,

b? —4ac=0

4k? —24k =0

4k(k —6) =0

Eitherdk=00ork=6=0

k=0ork=6

However, if k = 0, then the equation will not have the terms X and ‘x’.
Therefore, if this equation has two equal roots, k should be 6 only.
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10. Is it possible to design a rectangular mango grove whose length is twice its breadth, and the area is 800m?? If
so, find its length and breadth.
Sol. Let the breadth of mango grove be 1.
Length of mango grove will be 21 .
Area of mango grove = (21)(l)
=2I°
21 =800
12 =890 _ 400
2
1> —400=0
Comparing this equation with al® +bl +c¢=0, we obtain
a=1b=0,c=400
Discriminant =b® —4ac = (0)? — 4 x (1) x (—400)=1600
Here, b*—4ac>0
Therefore, the equation will have real roots. And hence, the desired rectangular mango grove can be designed.
|=+20
However, breadth cannot be negative.

Therefore, breadth of mango grove =20 m
Length of mango grove =2x20=40m
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