Class X Chapter 5 — Quadratic Equations Maths

EXERCISE-5 (A)

Question 1:

Solve each of the following equations by factorization:
X?—10x—-24=0

Solution 1:

X2-10x—-24=0

= Xx2-12x+2x—-24=0

=X(X-12)+2(x-12)=0

= (x-12) (x+2)=0

Sincex—12=00rx+2=0

Thenx=120rx=-2

Question 3:
22— x =0
Solution 3:
22— x =0
=x(2x-2) =0

Sincex=00r2x—%=0
1

Thenx=00rx=-

4

Question 4:

X(x—5) =24

Solution 4:

X(x—5) =24

= x2-5x-24=0

= x2-8x+3x—-24=0
=x(x-8)+3(x-8)=0
=xX-8)(x+3)=0
Sincex—-8=00rx+3=0
Thenx=80rx=-3
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Question 5:
§x=5+ﬁ
Solution 5:
—x=5+x?

2
= Ox = 10 + 2x2

= 2x2-9x+10=0

= 2x2-5x—-4x+10=0

= X(2x—-5) -2(2x-5) =0
= 2x-5 x-2)=0
Since2x-5=00rx-2=0
Thenng Orx=2

Question 6:

6

—-—=14+x

x -

Solution 6:

6

-—=1+x

X

= 6 =X+ X?

= x2+x-6=0

= X2+ 3x-2x-6=0
=x(x+3)-2(x+3)=0
= x+3) (x-2)=0
Sincex+3=00rx—-2=0
Thenx=-30rx=2

Question 7:
_ 3x+1

T oax

Solution 7:

_ 3x+1

T oax

= 4x2=3x +1

= 4x2-3x-1=0

= 4x2-4x+x-1=0
=4x(x-1)+1(x-1)=0
= xX-1)4x+1)=0
Sincex—1=0 Or4x+1=0
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Thenx=1 Or x:—%

Question 8:
x+1=25
x -
Solution 8:
x+i=25

x*+1 5

X 2
= 2x%2 + 2 = 5x
= 2x2-5x+2=0
= 2x2-4x—-x+2=0
=2Xx(Xx—-2)-1(x-2)=0
= xX-2)(2x-1)=0
Since x—2=0 Or2x-1=0

Then x=2 Orx:%

Question 9:

(2x —3)? =49

Solution 9:

(2x —3)? =49

Taking square root on both sides

2x—-3=%7
When2x-3=7=2x=10=x=5

And, when2x -3 =-7 =2 2x=—-4 = x=-2

Question 10:
2(x>—6)=3(x—4)
Solution 10:
2(x2—6)=3(x—4)

= 2x2-12=13x-12

= 2x°—3x=0

= X(2x-3)=0
Sincex=0 Or2x-3=0
Thenx=0 Orx=%
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Question 11:

(x+1) (2x + 8) = (x+7) (x+3)
Solution 11:

(x +1) (2x + 8) = (x+7) (x+3)

= 2x2+8X+2Xx+8=x2+3x+7x+21
= 2x2+ 10x+ 8 =x2+ 10x + 21
= x2-13=0
=x2-(VI3)' =0

= (x+V13) (x-V13) =0

If x+v/13=0 Or x-+13 =0
= x=—+/13 Or x=+13

Question 12:
x>—(a+b)x+ab=0
Solution 12:
x2—(a+b)x+ab=0

= X?°—ax—bx+ab=0

= XxX(x—-a)—-b(x—-a)=0

= X(x—a) x—b)=0
Sincex—a=0 Orx—-b=0

Thenx=a Orx=b
Question 13:
(x+3)°-4(x+3)-5=0
Solution 13:
(x+3)2?-4(x+3)-5=0
Letx+3 =y

Theny?—-4y—-5=0
=y?-5y+y -5=0
=y(y-5+1(y-5=0
= (-5 ((y+1)=0

Ify -5=0 Or y+1=0
Theny=5 Ory=-1
=X+3=5 or x+3=-1
= X=2 or x=-4
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Question 14:
4(2x—-3)°—-(2x—3)-14=0
Solution 14:

4(2x — 32— (2x—-3)-14=0
Let2x -3 =y
Then4y?—-y—-14=0

= 4y?-8y+7y—-14=0
=4y(y-2)+7(y-2)=0
=(y-2)(4y+7)=0

If y—2=0 Or 4y+7=0

=y=2 or Y=
—2x-3=2 Or 2x-3=—
= 2x=5 or 2x=2
=>ng Or ng
Question 15:

3x-2 _ 3x-8
2x—3__ x+4
Solution 15:

3x—-2 _3x—8

2x-3  x+4
= Bx—-2)(x+4)=(2x-3) (3x—-18)
= 3x2+ 12X —2X—8 = 6x2 — 16X — 9x + 24
= 3x2+ 10X — 8 = 6x2— 25x + 24
= 3x2—-35x+32=0
= 3x2-32x—-3x+32=0
= x(3x—32) - 1(3x-32) =0
= x-1)(3x-32)=0
Ifx—1=0 Or 3x-32=0
32

= x=1 Or x:—=10E
3 3

Question 16:
100 100

X X+ 5
Solution 16:
100 100

X x+5
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100 (x + 5) — 100x

x(x+5)
500

x2+5x
= x2 + 5x =500
= x?+5x-500=0
= X2+ 25x—-20(x+25)=0
= X(X+25) (x-20)=0
fx+25=0 Or x-20=0
Thenx=-25 Or x=20

=1

Question 17:
x-3 L X3 > 1
x+3 x—3 2
Solution 17:
X3, x+3 _,1
x+3 x -3 2
(x=3)2 + (x+3)? 5

(x+3)(x -3) 2
x%-6x+9+x%+6x+9 _ 5

(x2-9) 2
= 2(2x2 + 18) = 5(x2 — 9)
= 4x2 + 36 = 5x2 - 45
=x2-81=0
=x2-92=0
= (x+9) (x-9)=0

Ifx+9=0 Or x-9=0

Then x=-9 Or x=9

Question 18:

4 1 4

x+2 x+3 2x+1

Solution 18:

4 1 4

x+2 x+3 2x+1
4x+3)-1(x+2) _ 4
(x+2)(x+3)  2x+1
4x+12-x-2 _ 4
X2 +2x+3x+6  2x+1
3x+10 _ 4

X2 +5x+6 2x+1

= (3x + 10)(2x + 1) = 4(x?+ 5x + 6)
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= 6Xx2+ 3Xx + 20x + 10 = 4x% + 20x + 24
= 2x2+3x-14=0

= 2x2+7x—4x-14=0
=X2x+7)-22x+7)=0

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

f2x+7=0 Or x—-2=0

Thenx:%7 Or x=2

Question 19:
5 3 _
x—2_ x+6
Solution 19:
5 3 _
x— 2 x+6
5(x +6) =3 (x—2)
(x—=2)(x+6)
5x+30—-3x+ 6

x2+ 6x—2x—12
2x+36  _ 4

| &

=

I ®R1s

RIDR S

X% +4x-12  «x
= 4x2+ 16X — 48 = 2x2 + 36X
= 2x2-20x—-48=0
= x2-10x-24=0
= x2-12x+2x-24=0
=x(x-12)+2 (x-12)=0
= x-12) (x+2)=0
fx—-12=0 Or x +2=0
Thenx=12 Or x=-2

Question 20:

(1+ 9 (1 -5) =3

Solution 20:

1+ 5 (- 5)=3
x+1+1 x—1-1 7

= () () =5

= () (5 =5

x%2— 4

x2—1

_7
8
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= 8x2-32=7x2-7
= x2 =25
= x==*5

Question 21:
Find the quadratic equation, whose solution set is:
(i) {35}
(i) {-2, 3}
(iii) {5, -4,}
iv) {3, 5}
Solution 21:
(i) Since solution set is {3,5}
=x=3 O0Orx=5

=Xx-3=0 Or x-5=0

= xX-3)(x-5=0

= x?-5x—-3x+15=0

= x>-8x+15=0  Which is the required equation.

(i) Since solution set is {-2, 3}
=x=-2 Or x=3
=x+2=0 Or x-3=0
= xX+2)(x-3)=0
= x2-3x+2x -6=0
= x2-x-6=0  Which is the required equation.

(iii) Since solution set is {5,-4,}
=x=5 Or x=-4
=x-5=0 Or x+4=0
= x-5)x +4)=0
= x2-5x+4x -20=0
= x>-—x-20=0  Which is the required equation.

(iv) Since solution set is {-3, ‘?2}
—=x=-3 Or x=2
=x+3=0 Or 5x+2=0
= (x+3)(bx+2)=0
= 5x?+2x+15x+6 =0
= 5x? + 17x + 6 =0 Which is the required equation.
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Question 22:

Find the value of x, if a+t1=0 and x2 + ax -6 =0
Solution 22:

Ifa+1=0,thena=-1

Put this value in the given equation x? + ax —6 =0
X2-—x—-6=0

= x2-3x+2x -6=0
=X(x-3)+2(x-3)=0

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

Ifx-—3=0 Or x+2=0

Thenx=3 Or x=-2.

Question 23:

Find the value of x,ifa+1=0and x> +ax—-6=0
Solution 23:

Ifa+7=0,thena=-7

andb + 10 =0, thenb =-10

Put these values of a and b in the given equation
12x2 = (-7)x —(-10)

= 12x?+ 7x—-10=0

= 12x?+ 15x—-8x-10=0

= 3Xx(4x+5)-2(4x+5)=0

= (4x+5)(Bx-2)=0

f4x+5=0 Or 3x-2=0

Then x=— Or x:E
4 3

Question 24:

Use the substitution y = 2x + 3 to solve for x, if 4 (2x + 3)> = (2x+3)-14 =0
Solution 24:

4 (2x+3)> - (2x+3)-14=0
Put2x+3=y

4y?—y—-14=0

= 4y?-8y+7y—-14=0
=4y(y-2)+7(y-2)=0
=y-2)4y+7)=0

If y—2=0 Ord4y+7=0
Then2x+3-2=0 O0Or4(2x+3)+7=0
=2x=-1 Or 8=-19
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-1 -1
= X=— Or x=—
2 8

Question 25:
Without solving the quadratic equation 6x?> — x — 2 = 0, find whether x = g is a solution

of this equation or not.

Solution 25:

Consider the equation, 6x>—x—2=0
Putx=2in LH.S

Since L.LH.S =R.H.S, then x = % is a solution of the given equation.

Question 26:

Determine whether x = - 1 is a root of the equation x? — 3x + 2 = 0 or not.
Solution 26:

x2=-3x+2=0

Putx=-1inL.H.S.

LHS.=(=1)2- 3(-1)+2

=1+3+2=6#R.H.S.

Then x = - 1 is not the solution of the given equation.

Question 27:
If x = § is a solution of the quadratic equation 7x> + mx — 3 = 0; find the value of m.

Solution 27:

7x> +mx—-3=0

Given x = %is the solution of the given equation.
Put given value of x in the given equation

Q) +m ()-2-

=28+6m-27=0
= 6m=-1
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= m=—
6

Question 28:

Ifx=-3and x= % are solution of quadratic equation mx? + 7x + n = 0, find the values

of m and n.

Solution 28:

mx2 +7x+n=0

Put x = — 3 in given equation
m(-32+7(-3)+n=0
=>9ImM-21+n=0

9m +n =21 ------------ (1)

Putngin given equation
2\2 2

m(g) +1Z (§)+Tl =0

=>7m+ S tn=0

=4m+9n=-42 - (2)

Solving these equations we get
m=3 and n=-6

Question 29:

If quadratic equation x> — (m + 1) x + 6 = 0 has one root as x = 3; find the value of m

and the other root of the equation.

Solution 29:

X2—(M+1)x+6=0

Put x = 3 in the given equation
(BP-(m+1)(3)+6=0
=9-3m-3+6=0

=-3m=-12

= m=4

Put this value of m in the given equation, we get
x2—5x+6=0

= X?-3x—-2x+6=0

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

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

fx-—3=0 Or x-2=0

Thenx=3 Or x=2

~ 2 is the other root of the given equation
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EXERCISE 7 (B)

Question 1:

Solve each of the following equations using the formula:
(i) X2 — 6x = 27

(i) x>-10x +21=0

(i) x2+6x—-10=0

(iv) x?+2x-6=0

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

(vi) 2x?+7x+5=0

(vii) Zx=—zx?-=
iy L ,245-2
(viii) - +t35=3
(ix) x>-6=2+2x
0 y-3= o0
(Xl) 2x+3 x+4
x+3 x+2

(i)  V6x2 —4x-2V6 =0

2x 2x-5 _ 51
(xiii) G+ 3 —?5
(xiv) *—+ = =3-

x—2 x—4 3
Solution 1:
(i) x2-6x =27

= x2-6x-27=0
Herea=1,b=—-6and c=-27
Then x = —2EYb—*ac IR
2a
_ = (=6) £/(=6)2 -4(1)(-27)

2(1)
6+ 12 6+12 6
= = and

2 2

_212:9and—3

(i) x2=10x +21=0
Herea=1,b=-10 andc=21

_ —b++vVb2-4ac
Then x = %

_ —(-10)+/(-10)2 -4 (1) (21)
- 2(1)

_10+4 _ 10+4
—= and

- 2
(iii) x?+6x-10=0
Herea=1,b=6 andc=-10

- b+Vb2—4ac
2a

10 -4

=7and 3

Then x =
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_ —(6)£{(=6)2-4(1) (-10)
- 2(1)
=OENTE 6 £ 2D g 621 - _ 34 /15 and -3 - /19

2 2 2
(iv) x?+2x-6=0
Herea=1,b=2andc=-6
_ —btVb?-4ac
Thenx—T
-(2)+/()2-4(1) (-6)
2(1)
_ -2+ V28 _ -2+ 2V7 _ _
B 2 2 =-1%v7
(V) 3x2+2x-1=0
Herea=3,b=2 and c=-1
_ —bt+vVb2-4ac
Thenx—T
- -2)+J(2)2-413)(-1)
2(3)

- -2 —4 1
= — = and =-and-1
6 6 3

(vi) 2x2+7x+5=0
Herea=2,b=7 andc=5

_ —bxVb2-4ac
Thenx-T
- - xJ(D2-4() (5)
2(2)
_ -7%3_-7+3 and 7-3 _ 1 and -5
4 4
i'2y= _1,2_1
(V||)3x— o X 3

= 4x=-x>-2

= Xx2+4x+2=0
Herea=1,b=4andc=2

_ —bxVb%-4ac

Then x = —

_ —®EV@)?-4(1)(2)

- 2(1)

- —4;_r\/§:—4J_;2\/E =_21\/§

1 5 2
(viii) = x2+§= 3
= x? + 25 = 10x
= x?2-10x +25=0
Herea=1, b=-10 andc =25
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Then x = = b+ Vzbaz— 4ac

_ —(-10)+/(-10)2 -4 (1) (25)

2(1)
= 10 + VO =5

2
(ix) X2 =6 =2+/2x
= x2-22x -6=0
Herea=1, b=-2+2 andc=-6
- b+Vb2-4ac

2a

Then x =

—2VD £ |(-2vD) -4 (D) (-6)

2(1)
— Zﬁi\/3_2:2\/fi‘4\/5:2\/7+4\/5and 2V2 — 42
2 2 2 2
:gand_f:&/ﬁand—ﬁ
4 5
(X) ;_3_ 2x+3
4-3x _ 5
x  2x+3
= (4 - 3x) (2x + 3) =5x
= 8X + 12 — 6x%2 — 9x = 5X
= 6x2+6x—-12=0
=x2+x-2=0
Herea=1,b=1andc=-2
Then x = 2 Yb"—%ac Zb:_4ac
_-—(M+y@1?2-41)(-2)
- 2(1)
:11@:—113 _ -1+3 and
2 2 2
N 2x+3 _x+4
(XI) x+3 _x+2
= 2x+3) (x+2)=(x+3) (x+4)
= 2X2+4X+3Xx+6 =x2+4x+3x+ 12
=x2-6=0
Herea=1,b=0 andc=-6
Then x = —2£Yb"~tac Zb:_4ac
_—(@%/02-4(1)(-6)
- 2(1)

_0++V24 o0t2V6 _
=== V6 and V6

=

-1

3 —1and-2
2
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(xii) V6 x* -4x-2V6 =0
Herea=+v6 ,b=-4andc=-26
—b++Vb2-4ac

2a

Then x =

eyt a2 -a (6 (218
- 2(Ve)
_ 4+V64 _ 448 _4+38

4—-8

2v6  2v6  2v6 and 2v/6
_ 6 -2 _ -6
—\/Eand\/g— V6 and .
2x 2x-5_ 51
(xiii) — + — - 8 3
2x(x-3)+(x-4)(2x-5) _ 25
(x—4) (x—3) T3
2x%— 6x 4+ 2x%—5x —8x + 20 25
= = —
x2-3x—4x+12 3

4x%—19x+20 _ 25
x2-7x+12 3

= 25x2 — 175x + 300 = 12x2 - 57x + 60
= 13x2—-118x+240=0
Herea=13,b=-118 and ¢c = 240

— b +Vb2-4ac
Thenx= —————
2a
- (—118) i\/(— 118))2 - 4 (,/13) (240)
- 2(13)
_ 118++1444 118438
- 26 - 26
118 + 38 118 — 38 40
= and and —
26 26 13
. x—1 x—3 1
X1V —_— =95-
( ) x—2 + xX—4 33
x—1)x—-4)+(x-2)(x-3 10
=>( ) —4) + (x - 2)(x )=_
(x=-2)(x—4) 3
x2—4x—-x+4+x%-3x-2x+6 10
el = —
x2—4x—-2x+8 3
2x*~10x+10 _ 10
x2—6x+8 3

= 10x% — 60x + 80 = 6x% — 30x + 30
= 4x2-30x+50=0

= 2x?—-15x+25=0
Herea=2,b=-15andc=25
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_ —btVb?-4ac
Thenx = ———

2a
_ = (-15) +/(-15)2 - 4 (2) (25)
a 2(2)

_ 15+ 25 _ 1545

4 4
:15+5 d15—5 —SandE
4 4
Question 2:

Without solving comment upon the nature of roots of each of the following equations:
(i) 7x2-9x+2=0
(i) 6x2—13x+4 =0
(iii)25x?> = 10x +1=0
(iv) x> —ax—b%?=0
(V) X2+ 24/3x-9=0
(Vi)2x2 +8x+9=0
Solution 2:
()7x?=-9x +2=0
a=7,b=-9andc=2
= Discriminant = b2 — 4ac
=(=9)* - 4(7)(2)
=81-56=25
Since D >0, then equation has two real and unequal roots.

(i) 6x2=13x+4=0
a=6,b=-13andc=4
= Discriminant = b? — 4ac
=(=13)* - 4(6)(4)
=169-96 =73
Since 73 is not a perfect square, roots are irrational
Since D >0, then equation has two real and unequal roots.

(iii) 25x%2 =10x +1=0
a=25Db=-10and c =1
=~ Discriminant = b? — 4ac
= (-10)? - 4(25) (1)
=100-100=0
Since D = 0, then equation has two real and unequal roots.
(iv) x2+ 2/3x=-9=0
a=1b=2/3andc=-9
- Discriminant = b? — 4ac
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= (2v3)2 -4(1) (-9)
=12 +36=48
Since 48 is not a perfect square, roots are irrational
Since D >0, then equation has two real and unequal roots.

(v) x?=—ax-hb?=0
a=1,b=-aandc=-b?
= Discriminant = b? — 4ac
= (-a)’ — 4(1) (-b)?
= a? + 4b? = a positive value
Since a? + 4b? is not a perfect square, roots are irrational
Since D >0, then equation has two real and unequal roots.

(vi) 2x>+8x+9=0
a=2,b=8andc=9
= Discriminant = b? — 4ac
= (8)* - 4(2)(9)
=64 —72 = - 18 = a negative value
Since D >0, then equation has no real roots.

Question 3:

Find the value of ‘p’, if the following quadratic equations have equal roots:
42— (p-2)x+1=0

Solution 3:

4 - (p-2)x+1=0
Herea=4,b=-(p-2)andc =1
Given: equation has equal roots
Then d=0

= b%?2-4ac=0

= [-(p-2)° -4(4)(1)=0

= p?+4-4p-16=0

= p?-4p-12=0

= p?-6p+2p-12=0
=p(p-6)(p-6)=0

= (p-6)(p+2)=0
Thenp-6=0 Or p+2=0
=p=6 Or p=-2.

Question 4:
The equation 3x?— 12x + (n — 5) = 0 has equal roots. Find the value of n.
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Solution 4:

3x?—12x+(n-5)=0

Here a=3, b=-12 andc=n-5
Given: equation has equal roots
Then D=0

= b?-4ac=0

= [-12]?-4@3)(n-5)=0

= 144-12n+60=0

= -12n=-204

— 204
= n= =17
—-12

Question 5:

Find the value of ‘m’, if the following equation has equal roots:

(M=-2)x>-(5+m)x+16=0
Solution 5:
M-2)x*-(5+m)x+16=0
Herea=m-2,b=-(5+m)andc=16
Given : equation has equal roots
Then D=0

= b%?-4ac=0
=[-(5+m)?-4(m-2)(16)=0
= 25+ m?2+10m - 64m + 128 =0
= m?-54m+153=0

= m?-51Im-3m+153=0

= mm-51)-3(M-51)=0
= (M-51)(mM-3)=0
Thenm-51=0 Or m-3=0
= m=51 Or m=3

EXERCISE 7 (C)

Question 1:

Solve each of the following equations for x and give, in each case, your answer correct

to one decimal place:
(i) x*-8x+5=0

(i) 5x>+10x -3 =0
Solution 1:

(i) x2=-8x+5=0
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Herea=1,b=-8 and c=5
_ -b+Vb2Z-4ac
a B 2a
_ =8+ /=8)2-4 (1) (5
2(1)

=“2m :“:m —4+VIl=4+33=7.3and0.7

(i) 5x2 +10x -3 =0
Herea=5,b=10 and ¢c=-3
_ —b++vVb2-4ac

2a
_ = (-10)+/(10)2 -4 (5) (-3)
a 2(5)

_—-10 + V160 _ - 10+ 126

10 10
_ —10+126 —-10 - 12.6
—— and

- 10

Question 2:

=0.26 and -2.26 =0.3 and -2.3

Solve each of the following equations for x and give, in each case your answer correct

to 2 decimal places:

(i) 2x2-10x +5=0

(i) 4x +2+13 =0

(i) x?-3x-9=0

(iv) x2-=5x—-10=0

Solution 2:

(i) 2x2-10x +5=0

Herea=2,b=-10 and c=5
_ —btvVb%-4ac

AT T 2a

_-(10+ V(10)2 -4 (2) (5)

2(2)
_ 10+ V60 _ 10+ 775

4 4
_ 1o+47.75 and 22=77° = 4.44 and 0.56

(i) 4 +2+13=0
= 4x2+6+13x=0
=4x2+13x+6=0
= Herea=4,b=13 and c=6
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-b+Vb2—4ac
2a
_ -3 +/a3)2-2 @) (6)
- 2(4)
-13 + 73 _ - 13+ 854

8 8
—13 +8.54 —13-8.54 _

=—— and

8

S X =

-0.56 and -2.69

(iii)x2=-3x=-9=0
= Herea=1,b=-3 and c=-9
_ —b++Vb2—4ac
v B 2a
_-(3+ V(=3)2-4(1) (-9)
2(1)
_ 34445 _ 3+ 6.70

2 2
= 3+26'7° and >=27° = 4.85 and —1.85
Question 3:

Solve each of the following equations for X, giving your answer correct to 3 decimal

places:
(i) 3x*—12x-1=0
(i) x> - 16x+6=0
(i) 2x2+11x+4=0
Solution 3:
(i) 3x2=12x-1=0
= Herea=3,b=-12 and c=-1
_ -b+Vb2-4ac
- 2a
- (-12) +/(-12)2-4(3) (-1)
2(3)
12 + /156 _ 12+ 12.489
6 - 6

12 + 12.489
= and

6

12 —12.489

=4.082 and —0.082

(i) x2=16x+6=0
= Herea=1,b=-16 and c=-1
_ —btvVb%-4ac

2a
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_ —(-16) ++/(-16)2 -4 (1) (6)

- 2(1)

_16 £ V232 _ 16+ 15.231
2 2

16 + 15.231
= and

2

16 —15.231

=15.616 and 0.384

(i) 2x2+11x+4=0
= Herea=2,b=11 and c=4
_ —b+Vb?—4ac
- 2a
(1) +/UD2-4(2) (&)
2(2)

_ -11 + /89 _ —11+9.433

_=- 1129.433 and = 11;9.433 =-0.392 and - 5.108
Question 4:

Solve:

() x*-2x2-3=0

(i) x*-10x>+9=0

Solution 4:

(i) x4-2x2=3=0
:>X4_3X2+X2—3:0
= x> (x*=-3)+1(x*-3)=0
— (- 3) (@ +3)=0
fx2—3=0 Or x2+1=0
— x2=3 Or x2 = -1 (reject)
=x=++3

(i) x4=10x2+9=0
= x4 -9 -x2+9=0
=x*(x*-9)-1(x*-9)=0
= (¢=9) (= 1)=0
Ifx2—9=0 Or x*-1=0
=x2=9 Or x>°=1
=x=x23 Orx=z%x1
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Question 5:
Solve:

(i) (xX2=x)> +5(X®>=x)+4=0

(i) (2= 3%)2 - 16(x2—

Solution 5:

3x) - 36 =0

(i) x°=x)> +5(x°=x)+4=0

Letx?—x=y

Theny?+5y+4=0
=y’ +4y+y+4=0

=y(y+4)+1(y+4)=

= (y+4)(y+1)=0

fy+4=0 Ory+1=0

= x2—-x+4=0 Or

—EDEYEDE-4(W @ Or —(DEVEDE-4(W @)

= X=

X2—x+1=0

2(1)
(reject) Or x=

1+ V-

=1=

2(1)

L2 \/_ (reject)

~ Given equatlon has no real solutlon

(i) (x2—3x)2 - 16(x2—

Letx?—3x =y

3x)—=36=0

Theny?-16y-36=0
=y2-18y+2y -36=0
=y(y-18)+2(y-18)=0

= (y-18)(y+2)=

0

Ify-18=0 Ory+2=0

= x2—-3x -18=0 Or x2-3x+2=0

= X2—-6X +3x —18=0 Or x2—-2x -x +2=0
= X(X—6)+3(x—-6)=0 Or x(x—-2)—-1(xx-2)=0

= (x—6) (x+3)=0

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

fx—6=00Orx+3=00r x—-2=0 Or x-1=0
Thenx=6 Orx=-3 Or x=2 Orx=1

Question 6:

05+ 2

i) (357) + Gre3) =

(|v)3\/7+3\/7:10

x—3 =§
W (5=) -4 (55) =3
5




Class X Chapter 5 — Quadratic Equations

Maths

Solution 6:

(i)

y
= 2y?+2 =5y
= 2y?-5y+2=0
=2y2-4y—-y+2=0
=2y(y-2)-1(y-2)=0
=((y-2)(2y-1)=0
fy—-2=0 Or 2y—-1=0
Theny=2 Or y—l

= ——2 Or
x—3 x—3

x3 X —
= x=4 Or X =

(5)-+G5)=3

I_e,[2x3
4
Theny ;—3
N
y
= y2-4=3y

=y?>-3y-4=0

= y2-4y+y-4=0
=y(y-4)+1(y-4)=0
= (y-4)(y+1)=0
Ify—-4=0 Or y+1=0
Theny=4 Or y=-1

2x—-3 — 4 OI’ 2x—3 — _1
x—1 x—1
= 4x-4=2x-3 Or 2x—-3=-x+1
= 2x=1 Or 3x=4
1 4 1
= X== Or x=-=1-
2 3 3
3x+1 x+1 5
(x+1)+ (3x+1)_ 2
Let3x+1=y
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1 5

Theny +-=-~

y 2
y2+1 _ 5

y 2
= 2y?+2 =5y

= 2y?-5y+2=0
=2y2-4y—-y+2=0
=2y(y-2)-1(y-2)=0
=(y-2)(2y-1)=0
fy-2=0 Or 2y-1=0
Theny=2 Or y:%

3x+1=2 OI’ 3x+3:l

x+1 x+1 2
= 3X+1=2x+2 Or 6x+2=x+1
=x=1 Or 5bx=-1
=x=1 Or x:_—1

5

(iv) 3J§+3J§:10

Luee

x_
Let\/;—y
Then3y+§=10

3y%+3

” =10

= 3y?+3 =10y

= 3y?-10y+3=0

= 3y?-9y-y+3=0
=3y (y-3)-1(y-3)=0
= (y-3)@By-1)=0

If y=3=0 Or 3y—1:O
Theny =3 Or =

Foso o

x=45 Or 9x

=

U‘ll><

5

otw Il @“.;

X
I
i
o
®)
-
X
I

Question 7:

Solve the equation 2x - % = 7. Write your answer correct to two decimal places.
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Solution 7:
2x—2=7
X

2x2-1 _

" 7
= 2x2-1=7x
= 2x2—-7x -1=0
Here a=2,b=-7 andc=-1
_ —bt+vVb2-4ac

- »
_ - (N+J(=7?-4(2) (-1)
B 2(2)

_ 74457 _ 74755

4
7+ 7.55

= — and
4

4
72752 -364 and —0.14

Question 8:
Solve the following equation and give your answer correct to 3 significant figures:
5x>—3x—4=0

Solution 8:
Consider the given equation:
5x2-3x—-4=0
Using quadratic formula, we have
Dy = — b tVb?%-4ac
AT T e
e G E N COLELECEI G
2X5

— x= 3 £ v9+80

2 X5
— y=3% V89

10

3 +9.434

= = 10
= x=1.243 Or x=-0.643

EXERCISE 7 (D)

Question 1:
2 =0 x#3,x# -2
x-3 2x+3 (x—3)(2x+3) 2
Solution 1:
2 =0 x#3,x# -2
x-3 2x+3 (x—3)(2x+3) 2
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2x 2x+3)+1(x—-3)+3x+9 _
(x —3) (2x +3) =0
4X2+6Xx+X—3+3x+9=0
4x2+10x+6=0
4x2+4x+6Xx+6=0
Ix(x+1)+6(x+1)=0
x+1)(4x+6)=0
Xx+1=0 Or 4x+6=0
-6

- _ --6_-3 :
x=-1 Or x " > (reject)

A O A

Question 2:

(2x +3)? =81

Solution 2:

(2x + 3)2 =81

= 2Xx+3=%9

=2x+3=9 and 2x+3=-9
= 2x=6 and 2x=-12
=x=3 and x=-6

Question 3:

a’x?-b? =0

Solution 3:

a’x2-b? =0

= (ax)’-b%?=0

= (ax+b) (ax—-b)=0
fax+b=0 and ax—-b=0
Then x:%b and XZZ

Question 4:

X2-Zx 4 2
4-_ 8

Solution 4:

x2-Lyx4+ By
4 8

8x2—22x + 15
X TETY 0

8
= 8x2-22x+15=0
= 8x2—-12x - 10x+15=0

=0
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= 4x (2x—-3)-5(2x-3) =0
= (2x-3)(@4x-5)=0
=2x—-3=0 Or 4x-5=0
3 5
:XZE Or X:Z

Question 5:
X+2==4;x#0
Solution 5:

X+2=-4

xZ

x:4: —4
= X%+ 4 = - 4x
= x2+4x+4=0
= (Xx+2)?=0
=Xx+2=0
= X=-2

=

Question 6:
2x>—-5x2+3=0 Takex?=y
Solution 6:

2x>—-5x>+3=0

= 2Xx*-3x2-2x*+3=0

= x2(2x?-3)-1(x*-1)=0
(2x?-3)(x*-1)=0
f2x2-3=0 Or x*-1=0
Thenxzzg Or x?=1

=>x:i\/§ Or x=%1

Question 7:
X4-2x2-3=0
Solution 7:
X4-2x2-3=0

= x2-3x2+x2-3=0
= x> (x2-3)+1(x?-3) =0
= (x2-3)(x2+1)=0
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fx2-3=0 Or x2+1=0
Thenx?=3 Or  x2=-1(reject)
= x=++3

Question 8:

1 1 _
9(x2_+ x—z)—g(x + ;)‘52‘0
Solution 8:

1 1 _
9(x2+ x—z)—g(x + ;)‘52‘0
Letx+§=y

Squaring on both sides

1
Xet+—=+2=y?
=>x2+x—12=y2_2
Putting these values in the given equation
9(y>?-2)-9y-52=0
= 09y?-18-9y-52=0
9y?—-9y—-70=0
9y?>—-30y +21y-70=0
3y (By—-10)+7 (3y—-10)=0
By—-10) By +7)=0
3y—10=0 Or 3y+7=0

10 -7
y=5 Or y=—
E:E Or X+l:_
x 3 5 X 3
1: E Or X +1: —_7
X 3 X
3x?—10x+3=0 Or 3x2+7x+3=0

X2 -9 —-x+3=0 Or x = 7% C72-4B)G)
2(3)

-7++13
X= p

X + —
+

x2

Xx-3)-1(x-3)=0 Or
x-3)(3x-1) =0
= Xx=3 andx:§

L I A A

Question 9:

Z(x2 xiz)— (x +xi)=11
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Solution 9:
2 1 1) _
2(x+ 5)- (x+3)=11
Let x + i =y

Squaring on both sides

1
X2+ =+2=y?

1

=X+ =y?-2
Putting these values in the given equation
2(y*-2)-y=11
=2y’—-4-y-11=0

= 2y?-y-15=0
= 2y?—6y +5y-15=0
= 2y(y-3)+5(y-3)=0
= (y—-3)(y +5)=0
= Ify-3=0 Or 2y+5=0
= y=3 Or y:_?s
1 1 -5
= Xx+=-=3 Or x+—-=—
5 X ) x 2
:}x+1:3 Orx+1:—_5
x X 2

= x2-3x+1=0 Or 2x2+5x+2=0
3+ a0 M _
= x=232% (23()12)4(1)(1) Or 2xX°+4x+x+2=0
X:—3;_f\/3 Or 2x(x+2)+1(x+2)=0
Or (x+2)(2x+1)=0
Then x=-2 and x=—
Question 10:

(+ 2)-3(s - 2)-2=c

Letx—§=y=>x2+x12=y2+2
Solution 10:

(x2+ xiz)—S(x — xi)—Z=0
Letx—%zy

Squaring on both sides

X2+xi2 -2=y?

=>x2+xi2=y2+2
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Putting these values in the given equation
(y?+2)-3y-2=11

=y>-3y=0
=y(y-3)=0 Or y-3=0
fy=0 Or y=3
—=x--=0 Or x-:=3
Z_x 2_1 *
= X"1_ orX—=3
X X

= x2-1=0 Or x2-3x -1=0

B (=22 (D (D
= (x+1)(x-1)=0 or —£¥2 (2(31))2 *WED
3+V13

2

= x=-1 and x=1 Or x=

Question 11:

(X% + 5x + 4) (x> + 5x + 6) = 120
Take: x?+5x=y

Solution 11:

(X% + 5x + 4) (x> + 5x + 6) = 120
Let X2 +5x =y

Then (y +4) (y + 6) = 120

=y’ +6y+4y+24-120=0
= y2+10y—96=0

= y?+16y -6y—-96=0
=Yy(y+16)-6(y+16)=0

= (y+16)(y-16)= 0
Theny=-16 Or y=6
= Xx?+5x+16=0 Or x>+5x -6=0

SO tWAY o x2+Ex-x-6=0

= X =
2(1)
x=2E Or x(x+6)-1(x+6)=0
(reject) Or (x+6)(x-1)=0
Then x=-6 and x=1
Question 12:

Solve each of the following equations, given answer up to two decimal places.

() x2-5x—-10=0
(i) 3x>—x-7=0
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() x2-5x—-10=0

Solution 12:

Herea=1,b=-5andc=-10
_ —bztVb?-4ac

2a

_ -5+ J(=5)2 -4 (1) (-10)
2(1)
_5++V65 _ 5+ 806
X=— T2

= X

13.06 - 3.06

and =6.53 and - 1.53

- X =

(i) 3x2—=x-7=0
Herea=3,b=-1andc=-7
_ —bztVb?-4ac

2a

- (D +J/CD2-4B) (-1-7)
2(3)

_1++85 _ 140922

T 6 T 6

- X =

= X

10.22 —8.22
= X=—— and >

=1.70 and - 1.37

Question 13:

Solve: (ﬁ)z -7 (ﬁ) +12=0;x# -2
Solution 13:

(L)2—7 (=) +12=0;x#-2

x+2x x+2
Letm=y
Theny? -7y +12=0
= y?—-4y—-3y+12=0
= y(y-4)-3(y-3)=0
= (y-4)(y-3)=0
Then y=4 and y=3

= 4x+8=x and 3x+6 =X
-8
= X=— and x=-3
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Question 14:

Solve:

(i) x¥*-11x-12=0;whenx €N
(i) x> —4x— 12 =0; when x € |
(iii) 2x2 —9x + 10 = 0; when x € Q
Solution 14:

() x?-11x-12=0

= Xx2-12x +x-12=0

= x(x—12)+1(x-12)=0

= x-12)(x+1)=0
=x=12 and x=-1

Since x € N, then x = 12

(i) x?=4x-12=0

= X2-6x +2x-12=0

= X(x-6)+2(x-6)=0

= (X—-6)(x+2)=0

= Xx=6 and x=-2
Since x € |, thenx=6 and -2

(i) 2x?=9x +10=0

= 2x?-5x -4x-10=0
= X(2x—-5)-2(2x-5)=0
= (2x-5)(x-2)=0
=>sz and x=2

Since x € Q, then x = g and 2.

Question 15:

Solve:
(@+b)’x?—(a+b)x-6=0;a+b#0
Take:(a+b)x=y

Solution 15:
(@+b)’x?—(a+b)x-6=0;a+b#0

= (@+b)’x?-3@+b)x+2(@+b)x-6=0
= (@+bx[@+b)x-3]+2[(a+b)x-3]=0

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

3
Or x=—
a+b a+b

—= X =
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Question 16:
Solve: 4 4 1= —
14 q X x+p+q

Take: s+ 4 ~— —— =10
P a

X x+p+q
Solution 16:
1 1 1 1

p q X xXt+tp+q

1 1 1 1
=-4+ -+ -— =0

14 q X x+p+q

+ X+ p+q-x

q p_|_ p+q -0

p+q x(x:_rp+q)
—a*tp, _ptq _

pq x(x+p+q)

1 1
=>(p+C]) [E-I- x2+px+qx]:0
x%+px+qx+pq] _
:>(p+CI) [pq(x2+px+qx)]_
= X?+px +gx +pg=0
=X (X+p)+q(x+p)=0
= (X+p)(x+q)=0
= X=-p and x=-q

Question 17:
Solve:
() X(x+1)+(x+2)(x+3)=42
m) 1 _ 2 — 3 _ 4

x+1 X+ 2 x+3 X+ 4
Solution 17:
() xx+1)+(x+2)(x+3)=42
=S X2+X+x2+3Xx+2x+6-42=0
= 2x2+6x—-36=0
= 2x2+ 12x—-6x—-36=0
= 2X(Xx+6)-6(x+6)=0
= (x+6)(2x—-6)=0
fx+6=0 Or 2x-6=0
Thenx=-6 Or x=3

UD 1 _ 2 — 3 _ 4

x+1 X+ 2 x+3 X+ 4

1x+2)-2(x+1) _3(x+4)-4(x+3)

x+1)(x+2) x+3)(x+4)
-X —-x

X2 +3x+2  xZ+7x+12
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= X [x?+3x+2=x%+7x+12]
— =X [~ 4x = 10]

X=0 and x:_Tlo=

-2.5

Question 18:

For each equation, given below find the value of ‘m’ so that the equation has equal roots

also, find the solution of each equation:

H(M-3)x>—4x+1=0

(i) 3x?+ 12x+ (M +7)=0

([i)x2=(M+2)x+(mM+5)=0

Solution 18:

(i) mM=3)x?=4x+1=0
Herea=(mM-3),b=-4 andc=1
Given equation has equal roots
ThenD =0
= b?-4ac=0
= (-4)>-4m-3)(1)=0
= 16-4m+12=0
= -4m=-28
= m=7
Put value of m in given equation
4x2—4x+1=0
= (2x-1)?>=0
= 2x-1=0
= X= %

(ii)3x2+12x+ (M +7)=0
Herea=3,b=12 andc=m+7
Given equation has equal roots
ThenD =0

= b?-4ac=0

= (12)°-4(3)(m+7)=0

= 144 -12m -84 =0

= -12m =-60

= m=5

Put value of m in given equation
3x?—-12x+12=0
X2+4x+4=0

= (x+2)°=0

=Xx+2=0

= X=-2
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(i) x>=(m+2)x+(m+5)=0
Herea=1,b=-4(m+2) andc=m+5
Given equation has equal roots

ThenD =0

= b?-4ac=0

= [-(m + 2)P -4(1)(m + 5) = 0

S m?+4m+4-4m-20=0

= m?-16=0

= m?=16

= m=z4

Put value of m in given equation
X2—6x+9=0 Or x°+2x +1=0
= (x-3)°=0 Or (x+1)°=0
=x-3=0 Or x+1=0
=x=3 Or x=-1
Question 19:

Without solving the following quadratic equation, find the value of ‘p’ for which the roots
are equal.

Px?—4x+3=0

Solution 19:

Px?2—4x+3=0

Herea=p,b=-4 andc=3
Given equation has equal roots
ThenD =0
= b%?-4ac=0
= [-4]*-4(p)(3) =0
= 16-12p=0
=-12p=-16

-16 _ 4

—t == -
p —-12 3

Question 20:

Without solving the following quadratic equation, find the value of ‘m’ for which the given

equation has real and equal roots.
X2+2m-1)x+(M+5)=0
Solution 20:

Consider the given equation:
X2+2m-1)x+(M+5)=0
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The nature of the roots of a quadratic equation

ax? + bx + ¢ = 0, depends entirely on the

value of its discriminant b? — 4ac.

If a, b and c are real numbers and a # 0,

Then discriminant:

(i) b2 —=4ac = 0 = the roots are real and equal

(i) b%? —4ac > 0 = the roots are real and unequal.

(ii) b? =4ac < 0 = the roots are imaginary (not equal)
Since the roots of the given equation are real and equal,
We have,

b?>—-4ac=0

>2M-1)?-4x1x(mM+5)=0
=>4M2+1-2m)—-4(mM+5)=0
=>4m?+4-8m-4m-20=0

= 4m?-12m-16=0

>m?-3m-4=0

>m?-4m+m-4=0

>mm-4)+1(m-4)=0

>m+1=0 Or m-4=0

>m=-1 Or m=4




