Definition

* In mathematics, a quadratic equation is a
polynomial equation of the second degree. The
general form is

2
ax +bx+c=0
* where x represents a variable or an unknown,

and a, b, and c are constants with a # 0. (If
a = 0, the equation is a linear equation.)

* The constants a, b, and c are called
respectively, the quadratic coefficient, the linear
coefficient and the constant term or free term.

Forms of a Quadratic Equation

Standard Form of a Quadratic Equation ax?2+bx+c=0,a%0

Factored Form of a Quadratic Equation a(x+p)(x+q)=0,a#0

Factoring means to write the terms in multiplication form (as a product).

Zero Product Property
If ab = O then eithera = 0 or b = 0 (or both).

The expression must be set equal to zero to use this property.

Zero Product Example: Quadratic in Factored Form (x—6) (x + 8) =0
x—6=0o0orx+8=0

x=borx=38
Formulae

1. The standard form of a quadratic equation is ax2 + bx + ¢ = 0, where a, b and c are all
real numbers and a # 0.
e.g., equation 4x2 + 5x — 6 = 0 is a quadratic equation in standard form.

2. Every quadratic equation gives two values of the unknown variable and these values are
called roots of the equation.

3. Zero Product Rule: Whenever the product of two expressions is zero; at least one of the



expressions is zero.

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

= x+3 = 0,orx-2=0

=% x=-=-3orx=2

. Solving quadratic equations using the formula:

The roots of the quadratic equation ax2 + bx + ¢ = 0; where a # 0 can be obtained by
using the formula:

=Tbiw’b2—4ac‘

2a

X

. To examine the nature of the roots:

Examining the roots of a quadratic equation means to see the type of its roots i.e.,
whether they are real or imaginary, rational or irrational, equal or unequal.

The nature of the roots of a quadratic equation depends entirely on the value of its

discriminant b2 - 4ac.
Case I: If a, b and c are real numbers and a # 0, then discriminant:

(i) b2 - 4ac = 0 = the roots are real and equal.
(ii) b2 - 4a ¢ > 0 = the roots are real and unequal.

(iii) b2 - 4ac < 0 = the roots are imaginary (not real).
Case II: If a, b and c are rational numbers and a # 0, then discriminant.

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

(ii) b2 - 4ac > 0 and b2 - 4ac is a perfect square = the roots are rational and unequal.
(iii) b2 - 4ac > 0 and b2 - 4ac is not a perfect square = the roots are irrational and
unequal.

(iv) b% _ 4ac < 0 = the roots are imaginary.

. Sum and product of the roots: If a and P are the roots of quadratic equation ax2 + bx + c
= 0 then

bR
- 2a
L T Ve
and P = b \in dac
- %] T v s
thena+ p = —b-i_—\[h T&Fgﬂ.#. Vb~ dac
R e I
Product of the ro-ntsum )
_ [zt VPP —dac | [ b~ Vb2 dac
off = % &
(- b)? - (Vb2 — dac)?
b2 - b2 + 4ac
- —-Ez
dac | .
of = i;z‘:'}!ﬂﬁ=%



7. To form a quadratic equation with given roots: Let a, B be the roots of the required
quadratic equation, then

2-(a+Bx+af =0
x% - (sum of the roots)x + product of roots
= 0 be the required quadratic equation.

Determine the Following

Question 1. Which of the following are quadratic equation:
(i) x-3)(x+5)=2-3x

2
(ii) [x —-i] =0.

Solution : (i) Given equation

(2x-3)(x+5) = 2-3x
= 292+ 10x-3x-15-2+3x
= 2 +10x-17 = 0
It is quadratic equation.

I
=

(ii) Given equation is

T
|
P p
N
L]
1]
=

1 1

=» x2+;:'2-—1x;=[1
= ¥+1-222 =0
=5 -22+1 =10

It is not a quadratic equation.

Question 2. Determine, if 3 is a root of the given equation
Vil —dx+3 + Va2 -9 =\Vax? - 14x + 16,
Solution : Substituting x = 3 in the given
equation
LHS. = V(32 -4x3+3+V(32-9
- V9-12+3+v9-9
0+0=0
V4(3)2-14x3+16

= *JSE -42 +16
= y52-42=+10
Since, L.HS. # RHS.

Therefore, x = 3 is not a root of the given
equation. Ans.

I

R.H.5.



Question 3. Examine whether the equation 5x2 -6x + 7 = 2x2 - 4x + 5 can be put in the form
of a quadratic equation.

Solution : Ex?-6x+7 = 2x2-4x+5

= Sxl-_6x+7-2x2+4x-5=10

= 3x2-2¢x+2 = 0. ~ Ans.

Question 4. Find if x = - 1 is a root of the equation 2x2 - 3x + 1 = 0.

Solution:2x%2 -3x+1=0;x=~1.
Putting x = - 1 in L.H.S. of equation
LHS. = 2(-1P-3x-1+1
=2+3+1=620RHS.
Hence, x = -1 is not a root of the equation.

-

Ans.
Question 5. (3x-5)2x+7) =0
Solution : (Bx-502x+7) = 0
2x+7 =0
or Ix=-5=10
- 7
B
3
or x =3

5 7
Hence x = 3 and x = —5 are two roots of the

equation. Ans.

Question 6. 48x2 - 13x -1 =0

Solution: 48x*-13x-1 = 0
= 48x2 - 16x +3x-1 = 0
= 16x(3xr-1)+13x-1) =0
= (3x-1)16x+1) = 0
= - Jx=1 =4
or lox+1 = 0
1 -1
x =3 or x =7 are two roots of the equation.

3 16
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Question 7, 10x — = 3

II
[

z 1
Solution : 10x - %

1022 -1

e

10x2-3x-1 =

] 10x2 =52 +2x -1
C Sx(2r—1) +1(2x - 1)
2x=1)5x+1)

2x-1 =

or 5x+1 =10

1 1 .
X =, 0rx =~ are two roots of the equation.
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Question 8. rz—-x+2~['i

Solution : %_—5+2 =0

x x

2 - 5x + 222
xt -

= 292 _Bx+2 = ()

202 —dx—-x+2
2e(x-2)-1(x-2)
(x -2)(2x - 1)
x-2

2x -1

X

lsliild
u mnmnn
M= ao oo oo

or ! X

il

are two roots of the equation.

i Factoring

= Before today the only way we had for
solving quadratics was to factor.

x2-2x-15=0

: (x +3)(x-5)=0
Zero-factor
property X+3=0o0or x-5=0

X=-3 or x=5
x = {-3, 5}



Question 9. V322 + 11x + 63 =0
Solution: V3x2+11x+ &3 = 0
= V32 +9x +2x + &3 = 0
= 3x(x + 3v3) + 2(x + 3/3) = 0
- (x+3V3)V3xr+2) = 0

0

It

x+33 =
or *ﬁx+2 =i
=D x=-3/3
or X = —i
. V3
are two roots of the equation.
Question 10. V3 32 + 10x + 733 =0
Solution: V322 +10x+ 73 = 0
= \I'Exz-+3x+?x+?\f§=[}
= ‘\I'Ex(;r+1.l'§)+? x+\|r§) =0
= ﬁx+?=ﬂ|}rr+\"§=ﬂ
J|:=—i or — 3. are two roots of equation.

V3

Question 11. ax® + (422 =3blx=12ab = 0
Solution: Here ax? + (4a® = 3b)x - 12ab= 0

= - ax® + 4ax - 3bx —12ab = 0

== ax (x +4a)=-3b(x +4a) = 0

= (ax-3b)(x+4a) = 0
3b

=y = 5 or — 4a are two roots of equation.

Question 12. Without solving the following quadratic equation, find the value of ‘p’ for which
the given equation has real and equal roots: x2 + (p-3)x+p =0
¥+{p-x+p =10
Solution: ¥ + (p-3)x+p = 0
Herea=1,b=p-3,c=p
For real and equal roots
D =p—dar
(p-32-4x1xp =
p2-6p+9-dp =
p*-10p +9
— pr-p-9p+9
plp-1)-9(p-1)
p-1D{E-9
P

I

nnon i
= oo o oo a s

LI’

orp=+9



Question 13. Find the value of k for which the following equation has equal roots:
(k=120 + 2(k=12)x + 2 =0.

Solution : The given equation is
(k-12)x2+2(k-12)x+2 = 0
Here,a=k-12, b=2(k-12)and c =2
Since, the given equation has two equal real
roots
then we must have b* — 4ac =0

= [2(k-12)PR-4(k-13Fx2 = 0
= 4(k-122-8(k-12) = 0
= 4(k-12) [k-12-2) = 0
= (k-12)(k-14) = 0
= k-12 = Qork-14=0
= k = 120rk=14.

Note : But at k = 12, terms of x* and x in the
equation vanish hence only k = 14 is acceptable.

Question 14. If one root of the equation 2x2 - px + 4 = 0 is 2, find the other root. Also find
the value of p.
Solution : The given quadratic equation is
22 —px+4 =0
onerpot = 2
Let the other root be o

Then sum of the roots 2 + @ = —— L2 =L

2 2
- g-z A
The product of the roots
4
ax2 = 2:2
= =1
Now 2+0 = P
2
= 2+1 = z
= p = 6. Ans.



Question 15. Solve x2/3 + x1/3-2 =0,

Solution : Given equation is x2/3 + x1/3 -2 =0
Putting x1/? = y, the given equation becomes
yPry=2 =
Y +2y-y-2 =
yly +2) -1y + 2)
T y+2)(y-1)
y+2=00ry-1

y=-2ory
£ x1/3 =

=3 T A
1]
(5~ B A s R e TR o - I e

A x13=_2orx3 = 1
= x=(-2Porx = (1P
= . x=—8orx =1
Hence, roots are — 8§, 1.

Question 16. The sum of two numbers is 15. If the sum of reciprocals is 3/10, find the
numbers.

Solution : Let the numbers be x and 15 - x.

Then according to problem

T 1., @
x 15-x 10
15-x+x 3
= x(15-x) ~ 10
= 15 %10 = 3x(15-x)
=% 150 = 45x - 32
= Ix2—45x+ 150 = 0
= x2-15x+50 = 0
= x2-10x-5x+50 =0
= x(x=10)=-5(x-10) = O
= x-10=00rx-5=10
= x=10orx = 5
Hence, the numbers are 10, 5

Question 17. Find two consecutive natural numbers whose squares have the sum 221.
Solution : Let the number be 1, x + 1

Thenx?2 + (x + 12 =221

4l +14+2x-221 =

2x? + 2x = 220

P +x-110 =

x2 +11x-10x-110 =

x(x +11) - 10(x +11)

(x +11) (x =10}

r=—1lorx

l | n
o o o9 9oQ

4o 4 udul

10

But x = - 11 is rejected
' ['." It cannot be — ve as
-it is a natural number]
Pt x =10
Hence, required numbers are 10, 10 + 1.
ie, 10 and 11. : Ans,



Question 18. The sum of the squares of three consecutive natural numbers is 110. Determine
the numbers.

Solution : Let three consecutive natural
numbersbe x, x + 1 and x + 2.

Then according to problem
(P +(x+1P+{x+ 2}2 = 110
= 2+x2+1+2x+x2+4+4x-110= 0

= 3xt +6x-105 = 0

= x+2x-35 = 0

=y x2+T7x-5x-35 = 0

= x(x+7)-85(x+7) =0

= P (x+7)(x=5) =0

= x+7=00rx-5=0

= x=~Torx =35

Butx-h—?lsrelectedasﬂmnutunatunl
number.

Thenx=5

Hence, required numbers are5, (5 +1), (5+2)
ie, b 6and?7. . Ans,

Question 19. If an integer is added to its square the sum is 90. Find the integer with the help
of a quadratic equation.
Solution : Let the required intetger be x.
Then according to the givén condition
x+xt = 90
x2+x-90 = 0
¥ +10x-9x-90 = 0
x(x+10)-9(x+10) = 0
(x+10)(x-9) = 0
x+10=00rx-9 = 0
x=-10orx = 9
Hence, the required integer is 9 or - 10.

[

L4140 il

Question 20. Find two consecutive positive even integers whose squares have the sum 340.
Solution : Let two consecutive positive even
integers be 2x, 2x + 2 : " T e

(2x)? + {2x+2}?
432 + 4x2 + 4+ 8x =
Bx? + 8x - 336
x2+x-42 =
X2+ 7x - 6x—42
x(x +7)=6(x+7)
(x+7) (x-6)
x+7=00rx-6
x=-7o0rx
Negative integer is not required, therefore, x =

L]

148808801

Hence, integers are 6 x 2, (6 x2) + 2.
ie,12and 14. - Ans.



Question 21. Divide 29 into two parts so that the sum of the square of the parts is 425.
Solution : Let the Pa.rbsbe x and 29 -x
According to the pmbl_eﬁl
x4+ (29 -x) = 425
= x2 + 841 +x2-58x-425 = (

= "2yt -hBx+ 416 = 0
= x2-29x+208 = 0
= 2 -16xr-13r+208 = 0
=  x(x-16)-13(x-16) = 0
=3 (x-16)(x-13) = 0
=  x-16=00rx-13 = 0
=

r=1l6orx = 13

When x=16 When x_:la]
Then29-x=13| Then29-x=16

Hence, the parts are 16 and 13.
Question 22. In a two digit number, the unit’s digit is twice the ten’s digit. If 27 is added to

the number, the digit interchange their places. Find the number.

Solution: Letten's digit = x

Unit's digit = 2x
Required number = 10x + 2x
= 12x
On interchanging the digit's
Number formed = 10 (2x) + x
= 21x~
According given condition
12x + 27 = 21x
27 = 21x- 12
27 = 9x
_Z
=9
x=3
Required number = 12x3
= 36.

Question 23. A two digit positive number is such that the product of its digits is 6. If 9 is
added to the number, the digits interchange their places. Find the number.



Solution : Let the unit’s digit be x then tens
60
digit will be g , then two digit number is S HE

From question,

@+I+9 = lﬂx+-ﬁ~
x x
60 +x2+9% = 102 +6 -
92 -9x-54 = 0
xi-x-6 =10
¥ -3x+2x-6 = 0
x(x-3)+2(x-3) =0
(x-3)(x+2) =0
=4 x =-2or3
As x can't be — ve
So, required two digit number
= 6‘i]'+3
3
= 23. Ans,

Question 24. Five years ago, a woman'’s age was the square of her son’s age. Ten years later
her age will be twice that of her son’s age. Find:

(i) The age of the son five years ago.

(ii) The present age of the woman.

Solution : Let the .age of son be x years five
years ago. _

. Mother's age be x? years five years ago.

After ten years son’s age be (x + 15) years and
woman's age be (x* + 15)

Given 12 +15 = 2(x +15)
?*4+15 = 2x+30
x-2x-15 = 0
(x-5)(x+3) = 0
x =5
or x = -3 (not possible)
- Son's age five years ago = 5 years.

Woman's present age = 25+5
= 30 years. Ans.

Question 25. The length of verandah is 3m more than its breadth. The numerical value of its
area is equal to the numerical value of its perimeter.

(i) Taking x, breadth of the verandah write an equation in 'x’ that represents the above
statement.

(ii) Solve the equation obtained in above and hence find the dimension of verandah.



Solution : Let breadth = xm, length = (x + 3)m.
Area = x (x +.3) sq. m.

Perimeter =2 (x + x + 3) = (4x £ 6) m.

Accordinge to the question, x(x + 3) =4x + 6

= 2-x-6 =10 -

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

s x=73and x = - 2 (inadmissiable).

Hence breadth = 3m, length = ém. Ans.

Question 26. A two digit number is such that the product of its digit is 14. When 45 is added
to the number, then the digit interchange their places. Find the number.

Solution : Let the ten’s digit be x, then unit's

gz [T
dlgﬂ=[i]

14
Then, the number is [mx +-x—)

When 45 is added to the number, the digits get

interchanged.
14 14
'. IDx+?+45 = li}xx—+x
= xr+5x-14 =0,
= (x+7)(x-2) =0
L x =2
and : ¥ = —7 (inadmissible) =

Hence, the number is_[mx +-lf)

.(iﬂ'x 2+ 124]

-27.

Question 27. In each of the following determine the; value of k for which the given value is a
solution of the equation:



(ikx?+2x-3=0;x=2
(ii]3x1+?_kx—3=ﬂ;x=-21
(iii}x2 +2ax -k=0;x=-a.
Solution : (i) Since, x = 2 is a root of the given
equation, therefore, it satisfies the equation i.e.,

K2P+2%x2-3 =10

1
= 4k+1=ﬂ=>k=_i' Ans.

(ii) Since, x = - % is a root of the given equation

32 +2%kx—-3 = 0
Therefore,
2
1 1
3(—2—) +2k(—2 )_ 3-0
3 : k=3 =20
= xg=k=3 =
3 9
= K= 1—3=—:4-
9
= k = e Ans,
(iii) Since, x = - a is a root of the equation
X+2ax-k =10
= (—aP+2ax(a)-k=10
= #-2%-k =0
= —k=a=k=-4 Ans

Question 28. If x = 2 and x = 3 are roots of the equation 3x2 - 2kx + 2m = 0. Find the
values of k and m.

Solution : x = 2 is a root of given equation
substitute x =2 in L.H.5.

LHS. =322 -2kx2+2m = 0
12-4k+2m = 0
dk—2m = 12 ... i)

Similarly when x = 2 is root of given equation
Substitute x =3 in LH.S.

LHS.=3(3P-2%kx3+2m = 0
27-6k+2m = 0 1
6k -2m = 27 ...(ii)
On solving equations (i) and (ii), we get
15

.k = ;Z—andm=9.



Question 29. Solve the following equation and give your answer up to two decimal places:

x2-5x-10=0
Solution : Given equation is
¥ -5x-10 = 0
On comparing with
ax+bx+c = 0
a=1b=-5¢c=-10

—b+ wb2—dac
x = 2
5 +V25 + 40
N P
2
5+y65 - 5+806
g - 1
54806 1306
xom T G5
5-806 -306
and X = "5 -—=—-,i""=—1'53

x =653, x =~ 153

Question 30. Determine whether the given values of x is the solution of the given quadratic
equation below:

2
6x1—x“2:[};:r=§,—1.

Solution : Exz—x—-2={];x=;3,r1.

Now put x =-1in L.H.S. of equatien.
LHS. = 6x(-12-(-1)-2
= 6+1-2
= 7-2=520RHS.
Hence, x =— 1 is not a root of the equation.

It

Put » =

2
2 2
LHS. = ﬁx[—] -==2

LV L

in L.H.S. of equation.

3)73
24 2
= Fa~
8 2
= 3=
T
- RHS.

& : : .
Hence, x = 3 is a solution of given equation.



Question 31. Find whether the values x =

Ryl

and x =;—3 are the solutions of the equations :
a2b2x2 — (a® +b)x+1=0,a#0,b#0.
Solution :

1
ﬁ'zblx‘l—(a2+b3)x+I={};x=’:§,x=b—f

By putting x = ;]1'2- in L.H.S. of equation

2
- |
LHS. =a%? K[;E} —(a? +¥%) x5+1

2 k2
=Ei_1._'ﬂi+ 1=0= EHS.

By Putting x = 1:_2 ,in L.H.5. of equation

2

2
:gz"ﬁ_'l-t-:[:ﬂ:R.H'St
L

Hence, x =3 are the solution of the

equation.
Ans.

Question 32. Solve using the quadratic formula x2 -4x + 1 =0

Solution: x2—4x +1=0

a=1b=-4,c=1

b+ b? = dac

= T ey
~ (-4 V()P -4x1x1
P i3
44\16-4_4:V12
i S
Taking (+)

4+2ﬁ=2+'~f§

2
¥ = 2+1732=3732 Taking(-)

- _— t_fE:E*_g{_E:z"ﬁ

2
x = 2-1732=0268

Hence, Wi 2+1.I'§ and 2-=--.|'§
or 3732 and 0-268 Ans.



Question 33. Solve the quadratic equation:

4552 + Tx -W5=0.

Solution : The given equation is
W52 +7x -5 = 0
= 45 +12x-5x—35 = 0
= 4x(V5x +3) - V5(V5x +3) = 0
=5 (5x +3) (dx—V5) = 0
= ﬁx+3=ﬂor4x—ﬁ =4

= Vx=-3and 4x = V5
= x——é- and x =ﬁ
\5 4
S0 = - 3. \‘rg
N5 4

Question 34. (i) 3¢%x* + 8abx + 4b*> =0

2
(i) (x-g)z -0

Solution : (i} 3a%x? + Bahx + 4b% = 0
=5 3y + Gabx + 2abx + 4b2 = 0
= 3ax(ax+ 2b) + 2blax + 2b) = 0
=5 (3ax +2b) (ax +2b)-= 0
_ 2 2b
= X = 311 or a
a2 a®
(ii) x| =
at Zax @
= ety TR
=% r[x—%]= 0
. L
=&I=ﬂﬂrx-%ﬂ =0
= r=00rx = %ﬁ



1
X
Write your answer correct to two decimal places.

Question 35. Solve the equation 2x —— = 7.

1
Solution : Solve the equation 2x -~ =7

222 -1 = 7x
292 -Fx-1 =10
for quadratic equation axZ +bx +c=0
ub:tw'b:-im:
PR i i .
2a
Here,a=2,b=-7,c=-1
Therefore,
N EVETR-4x2x(=1)
= 2w2
7+v49+8 7157
T = -
4 - 4
7 + 57 7 -y57
Ll e e ! X =
4 1 .
. 7+7550 _ 7-7550
X = a ar X = 4
x = 364 or x = —:14 Ans.

Question 36. Form the quadratic equation whose roots are:

(i) V3 and 3v3 (i) 2+v5and2-+5.
Solution : (i) Let o, B be the roots of the
required quadratic equation :
Then, o= wﬁandfi=3ﬁ _
a+p = ﬁ+3‘»f§anduﬁ=ﬁx3ﬂf§
a+B = 4V3andap=9
Required quadratic equation
P-(o+Blx+apf =0

w=h 2 -43r+9 = 0. Ans.
(ii) Let o, B be the given roots.
Then o = 2+'x.l'§and|3=2-'-..rr§
a+P =2+V¥5+2-5 =4
and of = 2+V5r2-5)

I

= a+p = dandaf =(22- (52
= a+f = dandoff=4-5
= oa+p =4andof=-1
Required quadratic equation

2 —(o+flx+af =0

= x_dy-1 = Ans.



Question 37. Find the value of k for which the given equation has real roots:

(i) kx—-6x—-2=0 (i) 92 +3kx+4=0.

Solution : (i) The given equation is :
k-6x-2 = 0

Here,a=k b=-6&c=-2

This equation has real root if

b _dac = ()
= (-6P-4xkx(-2)= 0
= : J6+8k =20
=3 8k = —-36
. 2 D

(ii) The given quadratic equationis :-
92 +3kx+4 =0
Here,a =9, b=3kandc=4

This equation has real roots if
b2 —dac 2 0
= (3R -dxOxd > 0
= ok2-144 = 0
=» Ok = 144
. 134:k2!§-
= kz 4 Ans.

Question 38. Without actually determining the roots comment upon the nature of the roots of
each of the following equations:

(i) 3x2+2x-1=0
(i) 2V3x2-2/2x-v3=0
(iii) 9a’b?x? — 48abc + 64c2d2 =0, a#0,b=0
(iv) x2-5x+7=0
(v) 22-dx+1=0
(vi) x2+5x+15=0.
Solution : (i) 3x2 +2x=1=0.
Here,a=3, b=2andc=-1
D=b-4dac = 4-4x3x(-1)
= D=4+12=16=0.
The given equation has real roots. Ans.

(i) 2V3x2-2y2x-3=0.
Here,a=2v3,b=—2V2and c=-+/3

D = b?—dac
= D =8-4x2y3x-V3
= D=8+24 =32>10
The given equation has real roots. Ans,
(iii) 9a2b2x? — d8abedx + 646242 = 0,
Here, D = b2 —4dac

= (—4Babcd)? - 4 x 922h? x 64242
 2304a%b?2d? - 2304a%h? 22 = 0
D=0"*
Roots are real and equal. Ans.



(iv) x¥2-5x+7=0. o
Here,a=1,b=-5andc=7
D=b-4ac = 25-4x1x7.
= 25~28 = -3
Since, D < 0 roots are imaginary.
(v) x2-4x+1=0.
Here,a=1,b=—4d4andc=1
D=FP-4ac = 16-4x1x1
= 16-4 = 12> 0
The given equation has real roots.
(vi) x2+5x+15=0.
Here,a=1,b=5and c =15
D=0-4ac = (5P-4x1x15
=25-60 =-35 = D<0
roots are imaginary.

il

Question 39. Solve the equation 3x2 - x - 7 = 0 and give your answer correct to two decimal
places.

Solution: 3x2-x-7=0
a=3b=-1c=-7
—bi"q-!bz—dﬂr:‘ -
STy S

 eDEVNEIP-45.6D)
- 2%3

141+ 84
6
11785 19216

b 6

1+9216 . 1-9216

X = '5 E.I"I'. fj
10216 8216
= = and -

= 1703 and - 1-37.

Question 40. Solve for x using the quadratic formula. Write your answer correct to two
significant figures (x -1)2 - 3x + 4 = 0.



Solution: (x=1P -3x+4= 0

X41-2x-3x+4 =0

x2-5x+5 =0
Comparing it with

axl+bx+¢c = ﬂ,nfeget
ga=1b=-5c=5

e P T
By using the formula, x = &;__dgg
 5V25-20
:
_ 55
T 2
_9%224
#="32
Taking +ve sign y = 5+%
e e — 362
Taking — ve sign & ':'1..2225
2:76

Thus required value are 3-62 and 1-38.  Ans.

Question 41. Without solving the following quadratic equation, find the value of ‘m’ for which
the given equation has real and equal roots.

¥+2(m-1)x+(m+5)=0
Solution: x2 +2 (m—1)x+(m+5) = 0
Equating with ax? + bx + ¢ =0
a=1,b=2(m=1), c=(m+5)
Since equation has real and equal roots.

50, D=0
= b2—dac = 0
Rim-1)]?-4x1x{m+5) =0
= 4(m=-1F-4(m+5) =10
= 4[m-1P-(m+5)] = 0
= 4m*-2m+1-m-=5] =0
= mi-3m-4 =0
= (m+1)(m-4) = 0
Either m+1 =10
m=-1"
or ' m=4 =0
m = 4

m=-14



Question 42. Solve the following by reducing them to quadratic equations:

() -262+25=0
(i) z*-10:2+9=0. -
Solution : (i) Given ¥ = 2632 + 25 =0

Putting, x? = y, the given equation reduces to
the form 2 — 26y +25 =0

= ¥ -25y-y+25 = 0
= yly-25)-1y-25)=0
= (y-25)(y-1) = 0
= y=25=00ry-1=10
= y=250ry = 1
¥ =25
= x = %5
or =1
x= %1

Hence, the required roots are £ 5, + 1. Ans,
(i) Given equation 41022+ 9=0

Putting z? = x, then given equa‘i':ion reduces to
the form x2-10x +9=0

= 2=9x-x+9 =0 G
=  wr-9)-1(x-9) =0
= (x-DN(x-1) =0
=y x=-9=0orx-1=1
= x=%orx =1
ButzZ=x -
2 =9
=5 z=13
or 22 =1
z =41

Hence, the required roots are £3, £ 1.

Question 43. Solve forx : ¥ *2-63** 1+ 1=0.
Solution : Given equation ¥ *2-63**1+1=0

= 292_63*31+1=0
= 8L(3*F-183*+1=0
= 8132*-183+1 =0
. Putting 3% = y, then it becomes 813> - 18y + 1 =
0
Yo 8ly2 -9y -y +1 =

0
0 g

= 99 -1)-10y-1)
= @y-1)(Qy-1) = 0



=R

= Y=1=y =

But 3* = =E,%=3-2

1
9
N x =<2
Hence, the required root is - 2.

Question 44. Solve for x:

(2 =5xP -7(x2-5x)+6=0;xe R.

Solution : Given equation
(®-5x)*-7(x*-5x)+6 = 0
Putx?-5x=y
». The given equation becomes
¥-7y+6 =0
= y—-6y-y+6 =0
= yly-6)-1y-6) =0
— y =16
But x2-5x =y
 Rebp= ' x2-5x=6
x-5x-1=10 =x2-5x-6=0
Herea=1,b=-5¢c=-1 |=x*-6x+x-6=0

—b+b? —dac
N 2a
—(-5)+y25+4
Fsme
2
51@

rm— =yr=bhorx=-1

2
51@1

2

I

= x(x—6)+1(x-6)=0

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

Hence, the roots are -1, 6, Ans.

Question 45. Solve the following equation by reducing it to quadratic equation:

32 -2 +1=2x
Solution: V322 -2 +1 = 2x
— V32-2 = 2x-1

On squaring both sides, we get
322 = 42+ 1-4dx
-x2+4x-3
xt—4x+3
x2-3x-x+3
r=3)=1(x=3)
(x-3)(x-1)
x=3orx
Hence, the solutions are {3, 1].

1A | S | R A
f
-0 o O O O



Question 46. Solve:
(x+2)(x=5)(x=6)(x +1)=144.

Solution : Given equation
(x+2)(x-5)(x-6)(x+1) = 144

= (x+2)(x=6)(x=-5)(x+1) = 144
= (P-dr-12)(x2-dx-5) = 144"

Putx?-dx=y

Then y-12)(y-5) = 144
=3 W-17y +60-144 = 0
=& y*—17y—-84 = 0
= WP -21y+4y-84 = 0
= y(y—21)+4(y-21) = 0
= fy-21)(y+4) =0
= y-21=0o0ry+4 =0
= y=2lory = -4
Butx?-4x =y

. X-dx=21 orxl-dx=-4
=xl-4x-21=0 =xl-dx+4=0

=2 =Tr+3r-21=0 =(x=-22=0
= xx-7+Hx-7)=0=x-2=0
= (x=7)x+3)=0 =r=2
=x-7=0o0rx+3=0
=xy=7orx=-3
Hence, x=7,-3 and 2.

Question 47. A two digit number is such that the product of the digits is 12. When 36 is added
to this number the digits interchange their places. Determine the number.

Solution : Let a digit at unit's place be x and at
ten’s place by y. %
Then according to problem
Required no. = 10y +x .
On interchanging the digits
Number formed = 10x +y

xy = 12
12
vy R
Y
Wy+x+36 = 10x+y
10y +x-10x-y = =36
9y-9x = -36
9(y—x) = =36
_—36
=x = g
y-x = -4
12
On substituting value of x =——
12
T e
¥ Y
g2,
¥
V¥ +4y-12 = 0
yr+6y-2y-12 = 0
yy+6)-2(y+6) = 0 "
(y+6)(y-2) =0

¥y =-62



When Y =2
X == 1

Required no. = 10y +x

= 10x2+6
20+ 6
= 26.

Question 48. The side (in cm) of a triangle containing the right angle are 5x and 3x - 1. If the
area of the triangle is 60 cm2. Find the sides of the triangle.

Solution : Area of the right triangle ABC
_ xBx-1)
a 2

3x-1
a0°

5x c
= 60

g L1
S5y (3x-1)
==

15x2 - 5x = 120

It-x = 24
Ixl_x-24 =
3x2—O9r+8xr-24
3x(x-3)+8(x-3) =
{x—3)(3x + 8)
x=3=0o0r3x+8

1
oo o 9 2

L Liui i

x=3 or x= &%

But x = -5~ is not possible as side cannot be —

ve,
Then x = 3.
Hence, sides are AB=3x~-1=8cm
BC = bx=15cm

Also from fig. AC = V(ABY + (BCR
= V64 +225
V289 =17 cm. Ans.
Question 49. Rs. 480 is divided equally among *x’ children. If the humber of children were 20

more then each would have got Rs. 12 less. Find *x".
Solution : :

Ghareof cachdild- = ¥ %

Now, number of children
= x+20

480

* Share of each child = ¥ =4 50



Now, According to the question

480 480
* “aim= 2
= 48{!_": 5.: g,ﬁﬂi— 48_01 = 12
x (x + 20)
= 9,600 = 12x(x + 20)
=3 800 = x?+20x
= x2+20x-800 = 0

= x*+40x-20x-800 = 0
= x (x +40)-20(x + 40)=0
= (x-20)0{x+40) = 0

= x = 20
or x = —40 (not possible)
x =20

Question 50. By increasing the speed of a car by 10 km/hr, the time of journey for a distance
of 72 km. is reduced by 36 minutes. Find the original speed of the car.
Solution : Let original speed be x km/hr.

Time = ;Ehr.
New speed = x + 10 km /hr.
. 72
New time = T L
Difference in time = 36 mins.
7 72 36
x x+10 60 *
72x +720-72x 3
C x(x+10) 5 -
5x720 = 3(x2 +10x)

1,200 = x2 +10x

12+ 10x = 1,200

x2 + 40x - 30x - 1,200

x(x+40)-30(x +40) =

(x=30) (x + 40)

i r=30
as x =— 40 is not acceptable

». Original speed = 30km/hr.

1l

o
o o 2 9

Question 51. A car covers a distance of 400 km at a certain speed. Had the speed been 12

km/hr more, the time taken for the journey would have been 1 hour 40 minutes less. Find the
original speed of the car.



Solution : Let the original speed of the car be x

km/hr,
400
S0, Time taken by car = Thrs,
Again, * Speed = (x+12)km/hr
. . 400
'_I'1me taken by car = x—+ 1 R
400 400 40
g T maedn - Mg
x+l2=x) S5
x(x+12) 3
_4800 _ 5
¥2+12x 3
= Bix? 4+ 12x) = 14,400
= x2+12x-2,880 = 0
= x2 + 60x —48x - 2,880 = 0
= r{x+60)-48(x+60) = 0
= (x+60)(x—48) = 0
Fither, x+60 =0
x = —60
(Neglect, speed can’t be negative)
or x—48 =0
x = 48

= Original speed of the car is 48 km/hr.

Question 52. The speed of an express train is x km/hr arid the speed of an ordinary train is 12
km/hr less than that of the express train. If the ordinary train takes one hour longer than the
express train to cover a distance of 240 km, find the speed of the express train.

Solution : Let the speed of express frain is x
km /hr. Speed of ordinary train is (x — 12) km/hr.

Time require to cover for each train is —— an

xg—&?.i respectively.
According to question
240 240 _
x-12 x
2406240 (x-12) _
(x =12} (x) B
240x — 240 (x - 12) = x(x-12)
x2—-12x-2880 = 0
(x-60)(x+48) = 0

x = 60 km/hr.
Speed of the express train is 60 km/hr.  Ans.

Question 53. Some students planned a picnic. The budget for the food was Rs. 480. As eight
of them failed to join the party, the cost of the food for each member increased by Rs. 10. Find
how many students went for the picnic.



Solution : Let the total no. of students be x.
480
Cost of food for each =T e

When 8 students failed to join, then cost of

480
i‘cn::«:‘.ll:'.:nvreaurh=x_E
According to question
480 480
x-8 x
480x — 480 (x - B)
=1
x(x-8) 0.
480(x-x+8) _,,
xi(x-8)
2—8x-384 =0
¥t -2y +16x =384 = 0
(x-=24)(x+16) = 0
x=2
The no. of students went for picnic
= 24-8=16.

Question 54. Two pipes flowing together can fill a cistern in 6 minutes. If one pipe takes 5

minutes more than the other to fill the cistern, find the time in which each pipe would fill the
cistern.

Solution : Let the time taken by the two pipes
to fill the cistern be x and x + 5 min. respectively.

1 ;
In 1 min,, the first pipe can fill _ of the cistern. In 1

; | '
min., the second pipe can fill — of the cistern

then
1.1 1
*x x+5 b
x+5+x 1
5 Wr5) =6
2x+5 , 1
= 2+5 6
= ¥ +5x = 12x +30
= 2-7x-30 =10 ST
=» x2-10x+3x-30 = 0
= ¥(x=10)+3{(x-10) = 0
= (x=100x+3) = 0
= x=10 =0 or x=-3
= x =10 or x=-3

Since, time can not be negative.
So,x=10and x+5=10+5=15.

Question 55. One fourth of a herd of camels was seen in the forest. Twice the square root of

the herd had gone to mountains and the remaining 15 camels were seen on the bank of a river.
Find the total number of camels.



Solution : Let x be the total number of camels.

X
Number of camels seen in the forest = F

Number of camels gone to mountains = 2V x
Number of camels on the bank of river =15

Tntalnumbernfcamels:i+2ﬁ+15=x
= r+8Jx+60 = dx
= 3x-8Yx-60 = 0
Put Vx =y
= 32 -8y—-60 = 0
= 3y? - 18y + 10y =60 = 0
= 3yly—6)+10(y—6) = 0
=3 (y-6)(3y+10) =_0
=5 y=6 or 3y+10 = 0
10
=> y=0 or Y= =%
Now y =6
= Vx = 6
On squaring x = 36.

Hence, total number of camels = 36.

Question 56. An aeroplane travelled a distance of 400 km at an average speed of x km/hr. On
the return journey the speed was increased by 40 km/hr. Write down the expression for the
time taken for
(i) The outward journey (ii) the return Journey. If the return journey took 30 minutes less than
the onward journey write down an equation in x and find its value.

Solution : (i) Time taken for the onward jour-

ney
= 4—39 hours.
) 400
(ii) Time taken for the return journey =~~~
hours.
According to the question,
400 400 1
x+40 T x 2
= 800x = 800 (x + 40)
- x(x + 40)
= ~  x2+40x-32,000 = 0
= (x+200)(x-160) = 0 .
= x = —200 (inadmissible) or 160
Hence, the required value of x is 160. Ans,

Question 57. Car A travels x km for every litre of petrol, while car B travels (x + 5) km for
every litre of petrol.

(i) Write down the number of litres of petrol used by car A and car B in covering a distance of
400 km.



(ii) If car A use 4 litre of petrol more than car B in covering the 400 km, write down and

equation in x and solve it to determine the number of litre of petrol used by car B for the
journey.

Solution: Given Distance = 400 km

Car A travels x km /litre.
Car B travels (x + 5) km /litre.
(i) No, of litre used by car
_Distance
A = Speed of car A
= @Hw
x
. B = Distance
No. of litre used by-car = Speed of car B
400
= ;+511tEL
(ii) Car A uses 4 litre more than car B
w00_400 _,
x. x+5-=
400 (x + 5)—400x = 4x(x +5)

400x + 2000 — 400x = 4x2 + 20x

4x? +20x-2000 = 0
4(x2 +5x-500) = 0
x2 +25x - 20x -500 = 0

Il

x{x+25)-20(x+25)
(x+25)(x~20) = 0

x = 20-25(
inadmissible)
No. of litre of petrol used by gar B
_ 400 800
- 20+5 25

Question 58. A shopkeeper purchases a certain number of books for Rs. 960. If the cost per
book was Rs. 8 less, the number of books that could be purchased for Rs. 960 would be 4

more. Write an equation, taking the original cost of each book to be Rs. x, and Solve it to find
the original cost of the books.



Solution : Original cost of each book
= t X

960
Number of books for T 960 = s
Now, If cost of each book = ¥ (x-8)

Number of books for T 960 = xij-“iﬂ
According to the question
960 960
Tk AT 28
960 960 _
r x-8)" x
960x — 960x + 7,680
- =4
x(x-8)
or - 7,680 = 4x2 -32x
or x2-8x-1920 = 0
x2 + 40x —48x -1,920 = 0
x(x+40)-48(x+40) = 0
(x +40) (x—48) = 0
=% x = =40, 48
as cost can't be — ve xr = 48

Question 59. Two pipes running together can 1 fill a cistern in 11 1/9 minutes. If one pipe

takes 5 minutes more than the other to fill the cistern find the time when each pipe would fill
the cistern.

Solution : Let x minutes be time taken by the
larger pipe to fill the cistern then the smaller pipe

g |
taken (x + 5) minutes. These two pipes would fill s

and 2 of the cistern in a minute, respectively-

x+5

1,1 _ 9

x x+5 100
= 9x? —155x-500 = 0
=  Oy2 4+ 25¢ ~180x-500 = 0
=x(9x+25)-20(9x+25) = 0
= (9x +25)(x-20) = D
= x-20 =0
and 9x+25 = 0

x =20

and x = —%(negligiblel

Hence the time taken by the pipes to fill the
cistern in 20 minutes and 25 minutes. - Ans.

Question 60. In each of the following find the values of k of which the given value is a solution
of the given equation:



(i) 7x*+ kx—3=l};x:§

(ii) _x_“—x(u+!:r]+k=ﬂ,x=n
(i) ka2 +V2x—4=0;x=2
(iv) 22+ 3ax+k=0;x=a.

2
501uﬁun:[i}?x2+tx-3z[]}x=§d

Putting x % in L.H.S. of equation

z
2 2
L.HL.S.=?>C(§J +3k-3= U

= ?+§k-3 =10
28 + 6k 27
9
= 6k+1 =10
1
Hence, k= -5

() x¥*-x(@a+b)+k=0;x=a.
PuttmgxramLHSﬂfequatmn

= (aP-ala+b)+k =
= . a?-a2-ab+k = D
Hence, k = ab.

(iii) kx?+ V2x-4=0;x=v2.
Putting x =V 2 in L.H.S. of equation.
LHS. =k(V2R+V2xvV2-4= 0

= 2k+2-4=10

= 2k-2 =10
2,

Hence, kzz:m:_

(iv) 2 +Bax + k=0, x=—a.
Putting x=-ain LHS. ufequatmn
LHS. =(-aP +3ax(-a)+k =0
= at-3a2+k =

= -22+k =0
Hence, k = 2a2,



Question 61. Solve the following quadratic equation by factorisation:
(i) (x-4)(x+2)=0

(i) 2x+3)(B3x-7)=0

(iii) ¥2+3x-18=0

{iv) 2 ~3x-10=0

{(v) 92-3x-2=0

(vi) 22 +ax-a?=0whereae R.

Solution : (i) The given quadratic equation is

&

(x-4)(x+2) =0
= x—4 = Dorx+2=0
= x = {4-2). Ans.

(ii) The given quadratic equation is
(2x+3)(3x=-7) = 0

= 2x+3 = 0or3x-7=0
-3 7
= x= {2 ,3}+ Ans.
(iii) The given quadratic equation is
2+3x-18 =0

= x2+6x-3x-18 = 0

= x(x+6)=-3(x+6) =0
= (x+6)(x-3) =0
when x+6 =0
x = -6
when x-3 =20
T x =3
x = [-6 3} Ans.
{iv) . x2=3x-10 =0
= x2-5x+2x-10 =0
= x(x-5)+2(x-5) =10
=3 (x=5){(x+2) =0 o
= x=5 = Qorx+2=0
= - x =5andx=-2.
(v) The given quadratic eqiation is
T 92-3x-2 =0
= 932 _6x+3x-2 =10
=3x(3x-2)+1(3x-2) = 0

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

= 3xr-2 = Dor3x+1=0
= 3r = 2and 3x=-1
= x = gamix=-—%-

3

(vi) 222 +ax-a2 =0
222 + 2ax —ax—-a* = 0
2x(x +a)-alx+a) = 0
(x+a)(@2x-a) =0

0

x+a =

I L4l

x = —aandx=;-"



Question 62. Solve the following quadratic equation by factorisation method:

(i) ﬁ-iﬁ-i—l;% x#0, x#-1
x=2 x 4
Solution : (i) We have
x  xil A
xr+1 =x 15
¥+x+1fF 34
= x(x+1) 15
W+x2+1+2x 34
2 2 4+x =8
2t +2c+1 34
= 2+x 15
= 34x? +3x = 3022 +30x + 15
= 432 +4x-15 = 0
= 42+ 10x-6x-15 = 0
= 2x{2x+5)-3{2x+5) =0
= (2x+5)(2x-3) =0 |
= 204+5 = Dor2x-3=0
= 2x = —5and 2x =3
= X = -g,:=%+ Ans,
= x+3 1-x 17
) -2 x 4
L+ix-(x-2)(1-2) 17
= x(x-2) =4
43 -(x-x2-2+2%) 17
= x2 - 2x N 4
s x4+ 3x=(-x2+3x=2) o 4
x2-2x' T4
! R+3x+x2-3x+2 17
x2-2x R |
S22+ 2 17
= 2-2x - 4
= 17x2-34x = 8x2+8
= 92 -34y-8 = 0
= Oyl _36x+Tx—-8 =0
= Ox(x-4)+2(x-4) = 0
= (x-4)(9x+2) = 0
. x-4 = 0or9%x+2=0
= .3:__=_40rx=-§-



Question 63. Solve the following quadratic equation:
) 1 1

1 1
—+=+—ra+bz0
X
(ii) 4x2 - 4ax + (a2 - b2)=0wherea, be R.

a+b+x a b

Solution : (i) a+1b+x_ %+%+%
” L P 2.3
a+b+x x a b
x-a-b-x 1 1,
= x@+b+x) a2’ b
—(a+b) a+b
x{a+b+x) ~ ab i
= xla+b+x)a+b) = -(a+bab
= xla+b+xNa+b)+abla+b) = 0
= (a+b)xla+b+x)+ab) =0
= a+bor x(a+b+x)+ab =0
Buta+h # 0
Sox(a+b+x)+ab =0
=3 x@+b)+x2+ab =0
=2 2+ax+bx+ab =0
= x(x+a)+blx+a) =0
= (x+a)(x+b) = 0
= x=—gor x = -bh Ans.
(ii) 4x? —dax + (@2 -b2) = 0
wherea, be R
= 42— (2a+b)x+2a-b)x}+@ -2 =0
= [dx2-2(a+bx}-{2@-bx-(a2-b2)} =0
= 2x{2x-(a+ b)) -(a-b){2Zx-(a+DB)} =0
= {2t~ (a+b)} {2x-(a-b)} =0
= 2Zx—-(a+b)=0
or 2x—(a-b)=0
= ' ng';-&_ or rzﬁg-y- Ans.

Question 64. Determine whether the given quadratic equations have equal roots and if so,
find the roots:



(i) x¥+5x+5=0

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

(i) §x2-2x45=0

(iv) 3x2-6x+5=0. »

Solution : (i) The . given quadratu: equation is

X2+5x+5 =0
Here,a=1,b=5andc=5
Discriminant = b* - dac

(51 -4 x1 x5
=25-20=5>0

so the given equation has real roots

. b+ b dac
givenby o =

o
+
IR
I
| W
| %
=
X
I'!'.n
I
w
+
@

-5- 425 4x1%5 -5-v5
2x1 2
(ii) The given quadratic equation is
2+2x+4 =0
Here,a=1,b=2andc=4
Descriminant = b? - dac
= (2 -4x1x4
= 4-16=-12<0

Hence, the given equation has no real roots.

(iii) We have

5::2-11: Fiad
4 .3
Hem,.-:=3,b- Zand.-:=4
Discriminant = b? - 4ac
4 3
= (—EF—ixsxi
=4-4=0
So, the given equation has two real and equal
roots given by
_—b+‘\.|'bi-4ac +2+0 3
- 2a gt e
3
—b-Nb - _*2-0 3
and P = o zxé s



(iv) The given equation is

3xl-6x+5 =10
Here,a=3,b=-6andc=5
Discriminant = b? —4ac
= (-6 -4x3Ix5
= 36-60=-24<0
imaginary roots.

Question 65. Find the value of k so that sum of the roots of the quadratic equation is equal to
the product of the roots:

(i) kx2+6x-3k=0,k=0
(i) (k+1p2+(2k+1)x-9=0,k+1=0.
Solution : (i) The given quadratic equation is

kx2+6x-3k =-0
Here a=k.b=6andc=- 3k
-b =6
Sumof therocots . +p = T
c_-3k

andproduct of the roots aff =~ = —

Since, Sum of the roots = product of the roots

-6
=> A

k= 0ok=2  Anms
= = ;3=k=2 :

(ii) The given equationis *
(k+1)x2+(2k+1)x-9 = 0
Here,a=k+1,b=(2k+1)andc=-9

—-(2k+1)
Sumoftherootsa +f = o
c =9
e of = =k
Since,Sum of the roots = Product of the roots
2k + 1 9
Hiw (hl ]* k+1
= 2k+1 =9
e 2k =9-1
= oow B
8
= k = §=4
= ki=ad Ans.

Question 66. Find the values of k so that the sum of tire roots of the quadratic equation is
equal to the product of the roots in each of the following:



(i) kx2+2x+3k=0

(ii) 222-(Bk+1)x-k+7=0.
Solution : (1} kx? +2x + 3k =0.
Here, a=k, b =2, and c = 3k.

b 2
S:.mmfrmta=—_;=-§
Pmclu.:tnfmot=§

_ 3k _
= 7=
Sum of roots = Product of roots
2 —
_E=3
= Ik =-2
2
— k= 3
(ii) 22 -3k + 1 x-k+7=0.
Here, d= 2
b = —(3k+1)
c=—-k+7
=bh
Sumofmuts=?
_3.i'c+1
SN
C
Product of roots = 2
_-k+?
T2
Sum of roots = Product of roots
3k+1 —k+7
+ JE.
6k+2 = -2k+14
Bk=12,=>k=%
k=3



Question 67. Solve the following by reducing them to quadratic equations:

2
) [3"%1) —3[??}1&{”;0
(ﬂ}.\ll : \/1_J:_E

Solution : (i) The given equation

e s cq
(25 Y- o - oeo

tting E'E!}:—l = z, then given equation becomes

z2-3z -18
z2-6z+3z-18
zZ(z-6)+3(z—-6) =

(z-6)(z+3) =
z-6=00rz+3 =

z=6orz = -3

z

i
oo o oo

Lued 4l

Ty —
i L PSR WP
= 7y - by
= y‘ = 1

7y—-1
ﬁ.lsu—!";r—

1l il
=
b

=——3=¢Jy-—l¥-—3y

=2 Ty+3y=1 =
= 10y =

— y =

— -
=i

Hence, the requ.u'ed roots are ; l « 1. Ans,

(ii) Given equation '\{ 7 \/ 1-x_ 13

Putting 1"5} = y, then given equation
reducible to the Ecrmy+i=2—3
$+1 _

-

oyt +6 =

6y -13y+6 =

by -9y —dy+6 =
3y(2y -3)-2(2y-3) =
(2y-3)(By-2) =
2y-3=00r3y-2 =

4404884 U
> =



y=3/2ory = 2/3

,\/7
\/7

3 x 2
B s E'E
g 4
Squaring *1‘-—x = |4 S-quanng B
= 4x =9-% 9x = 4-4x
= 13¢ =9 = Ix+dx = 4
= x = 3—3 = 13x = 4
2
= x = 13

9 4
Hence, the required roots are {13 13 }

. Question 68. Solve (2 +3xP - (x2 +3x)-6=10.
Solution : Given equation is

(2 +3xP-(x2+3x)-6 =
Putting x2 + 3x = y, the given equatmn

becomes
f—y—ﬁ =0
=3 W¥-3y+2y-6 = 0
= yly-3)+2(y-3) = 0
= -3 (y+2) =0
=5 y=3=0o0ry+2 =0
=5 ’ y=3ory = -2
But x2+3x =y
»+3x =3 or 243x = -2
=x2+3x-3 =0 P4+3x+2 =
Herea=1,b=3,¢=-3 24+ +x+2 =
—b+ Vb2 -dac
'I'hmx-T x(x+2)+1{x+2)=0
-3+V9+12
g (x+2) (x+1)=0
-3 21
x=¢T4— x+2=00rx+1=0
x==20orx =-1
-3Ix21
Henﬂe,mﬂl:sare—id_—.—z,—l, Ans.

Question 69. Solve the following by reducing them to quadratic form:



(i) Vy+1+v2y-5=3,y€eR

(i) Va2-16-(x—4)=Vx2-5x + 4.

Solution : (i) Given equation
yei+Vay—5 =3

= m= 3—m

Squaring both sides, we get

y+1 = 9+2y-5-6V2y-5
= y-2y+1-4 = -6y2y-5

-y-3 = —ﬁm
oy y+3 = ﬁm
On Squaring again, we get

: ¥ +9+6y = 36(2y-5)

= y+9+6y = 72y-180
= y¥+6y-72y+9+180 = 0
=3 y*—66y +189 = 0

y*—66y+ 189 = 0

Hence, a=1b=—66,c =189

Then D = b?—4ac = (6602 -4(1) (189)
= 4356 - 756
= 3600 =0
Roots are real.
-bx ‘\.-Ilhz-elﬂc
=5
- (= 66) £+ 3600
y = 2x1
66 + 60
¥y=""
Squaring again, 4(x - 16) = x2 + 2x + 1
= 452 -4 -x2-2x-1 =0
= 3x2-2x-65 =0
= 332 -15x + 13%-65 = 0
=5 3x(x=5)+13(x-5) = 0
= (x-5)+(3x+13) = 0
= x-5=00r3x+13 =0
-13
=3 r=80rx = 3

X =25
Hence, the solutions are 4, 5.



Question 70. Solve: x(x + 1) (x + 3) (x + 4) = 180.
Solution : Given equation

xMx+1)(x+3)(x+4) = 180

= [(x+0)(x+4)][(x+1)(x+3)] = 180
= (x2+4x) (x2+4x +3)-180 = 0
Put x* + dx =y,
then it becomes y(y + 3) - 180 =0
= 12 +3y-180 = 0
= P +15y-12y-180 = 0
= yly+15)-12(y+15) = 0
= (y+15)fy-12) = 0
=3 y+15=00ry-12 = 0
=3 : y=—150ry = 12 .
Butx® +dx =y
Then x2 + 4y =~ 15 or ¥ +4x =12
x2+4x+15=0 ° =x2+4x-12=0
xz+4x+15=ﬂgive3x=_4i“4§-4x15
- ~4 V1660
B 2
- ~44V-34
- 2
. Roots of the equation are imaginary hence

not acceptable.

or ¥X+4x-12=0=r+6x-2x-12=0
=x(x+6)-2(x+6)=0
=2(x+6)(x-2)=0=x+6=0o0r x-2=0=

[x==6] or [x=2] Ans.




Question 71. Solve the equation:
f"' 'S ™
1 1
6kﬂ+ﬁ}ﬁ x=— {+12=0.
Solution : Given equation

' 1 r l‘ﬁ
6 xl+;;)-'z5 x-— |+12=0

\ \. ¥
1 2T
Putx—x=y,ﬁquanng e =y
1
=5 .T:+F—2 = P
= x1+£2~ =R +2
Now, given equation becomes
62 +2)-25y+12 = 0
= 6y +12-25y+12 = 0
=b 62 -25y+24 = 0
=  6y2-16y-9y+24 = 0
= 2y(3y-8)-3(3y-8) = 0
= (By-8)(2y-3) = 0
= Jy-8=00r2y-3 =0
=2 3y=8o0r2y = 3
8 3
= . y=§ury =
mnx—x=y
o128 o b
x 3 x 2
-1 8 L 213
4 L] X 2
=3y -3 =8x — 2x2 -2 =73x

=32-8x-3=0 = 2;2— x—-2=0
=3l -9%x+x-3=0 =2-4r+x-2=0
= 3x(r-3)+ 1(x-3)=0] = 2x({x - 2)

+1(x=2)=0
=(x-3)(Bx+1)=0 =(x-2)(2x+1)=0
=x=-3=00r3x+1=0|= x-2=0
or 2Zx+1=0
-1 =
ax=30rx=? =% :c=2c-r_:c=: 2

-1 I |
Hence, x =3, ?,Zand 5



Question 72. Solve for x:

2
1) 3, 1),
(x‘!‘;] *2(1 J‘:)~4—{L

Solution : Given equation

2 -
1 3 1 -
(x +;) —z[xv-xJ-i!-FD

1
Putx-%=y,squa.ringr2+ﬁ-2=y2

1
= I2+1_—2=.y‘7'1_-2
Then given equation becomes :
1 3 1
i = e el Zo0)
xi+r2+2 z[x IJ 4
3
= y7-+2+2—iy—4=ﬂ
3
= y2+4-§y—-4=0
=4 2 -3y =0
— y(2y-3) = 0
* 3
= y=0o0r2y-3=0ie,y = 5
B L T
ut x—x+y
1 1.3
Thmx+;={] or Fo=g
-1 3
= x2-1=0 = ==
= 2=1 | = 2x2-2=3x
= x=%21]| = 22 -3x-2=10
= M2-dx+x-2=0
= Zx{x-2)+1(x-2)= O
= (x-2)(2x+1)= 0
= x-2=0o0r2x+1= 0
1
=5 x=2o0rx= -3
1
I—Iente,x=:|:1,2,—i- _Ana,

Question 73. Solve the equation
A+23-132 +2x+1=0.
Solution ;: Given equation
X+ -132+2x+1 =0
Dividing both sides by x?, we get

1
x2+1‘r'—13+g+-—2 = 0
X X



(o)t

Putx+ =Y squanngxz+"+2 =y

1
2=y 2

i
%
+

=2 yz+2y-15 =10
= Y +5y-3y-15 = 0
= yl‘g+5}~—3[y+5}=ﬂ
—y (y+50y-3) =0
= y+5 = Qory=-5
or y—B = ﬂ'l:ll'y=3

1
But ‘ rEg =¥

Then r+;l—c=-5

¥+1=-5
=5 x2+5x+1 =10

—b+\b? —4ac
= L i
2a
—5:!:1'25—4!
e 2x1
~54y25-4
X = "%
2
5121
X S
1
or I+; =3
= 2+l = 3x
= x2-3x+1 =0
~ b+ Vb2 —dac
= e =T =
2a
~(-3)xV9-4
i
_3\5
X =" :
—5+y21 3+V5
Hence X = = 5 r 2 2

Prove the Following

Question 1. Given that one root of the quadratic equation ax? + bx + ¢ = 0 is three times the
other, show that 3b2 - 16ac.



Solution : The given gradratic equation is
ax*+bx+c = 0

Let o be the one root
Then other root = 3a
) - —-EJ
Now, Sum of the root = o
-h -b
= o+3a = P = da = i
- g i f;f’ i
Also product of the root o X 3ot
_ €
T oa
302 = ©
a
| o =N &
From equation (i) 3[@ =
P E
= *162 = a
=% 3h? = 16ac Proved.

Question 2. If one root of the quadratic equation ax? + bx + ¢ = 0 is double the other, prove
that 2b2 = 9 ac.

Solution:ax+bx+c=0,

Let the roots be o and 2o
=b
Sum of roots = &
-b
= a+2a = =
a
b 5
= o o .(i)
i c
Product of root e
C
- P i
=5 2ar P
3 £ . _alE
Equation (i) = (ii)
i S -5
3a 2a
(Squaring both side)
¥ _c
Og2  2a

= 2b? = 9ac. Hence Proved.



Question 3. If the ratio of the roots of the equation
Ix? + nx + n=01is p : g, prove that

~ ‘E+q ’E+*\}E=u,
9 -Vp !
Solution : Let a, P be the roots of
Ix2+nx+n = ﬂ,u+|3=—|,£andu|3:?~

o
p

Mow L.H.S.

Ik
= =
+
= kR
.I_
-

_a+B IE
of
-n
= | T OePET
nfl I u'.ﬂ—l.E
"n ’n
ol '!'.+ :—=ﬂ=R.H.S.
Hence proved

Question 4. In each of the following determine whether the given values are solutions of the
equation or not.

(i) 3x-%-1=0;x=1
(ii) »?2+6x+5=0;x=-1,x=-5

(iii) 22-6x+3=0;x=

B3| P2
wiN

iv) 6xl-x-2=0:x=—

P X =

() 2+y2r—4=0;x= lx:—!ﬁ
: i iy
(vi) 9x2—3:r—2=ﬂ,x——3,x-3

(vii) ¥2+x+1=0;x=1,x=-1.



Solution : (i) Given equation is
3x2-2x-1 = 0;x=1
Put x=1in the LH.S.
LHS. = 3(12-2x1-1
= 3-3=0=RHS.

Hence, x = 1 is a solution of the given
equation.

- Ans.
(ii) Given equation is
¥+6x+5 = Qx=-1,x=-5
Substitute x =-1in L.H.S.
LHS. = (-1 +6x(-1)+5
= 1-6+5=6-6=0
Hence, x = - 1 is a solution of the given
equation.
Again put x =5 in L.H.S.
LHS. = (-5P +6x(-5)+5
= 25-30+5
= 30-30=0
Hence, x = - 5 is also a solution of the given
equation. Ans.
(iii) Given equation is
2x2 ~6x+3 =ﬂ;x=% .
Substitute x = %i.n L.H.5. e
2
LHS. = 2 x[é} -6 x%+ 3

= 2}(;—3+321;&D

4 2
1.
Hence, x =5 is not a solution of the given
equation. Ans.
(iv) Given equation
; 1 2
ﬁxz_x_z = E},x =—-2ix:3

Substitute x = - ;" in LHS.

L.HS.

Il
(=)
I
[ R
L S
(]
I
|
P | s
|
[ o]

- 1
"Hence, x = -7 is a solution of the given
equation. -

Also put x = % in LH.S. .



b
LHS. = E(EJ ﬂg-:-'z'

Hence, x = % is a solution of the given equation.
(v) Given equation

2+VIx-4 = QGx=vZix=-22
Substitute x = v 2 in the L.H.S.

LHS. = (V2P +V2x2-4
= 2+2-4=4-4=0
Hence x =V 2 is a solution of the given
equation.
Again substitute x = — 2V/2 in the LH.S.
LHS. = (-2V2P +V2(-242) -4
= B8-4-4=0=RHS.
Hence, -2 V2 is also a solution of the given

i

It

equation. Ans.
(vi) Given equation is
1 2
9x? -3x-2 = O x=-zx=3

Substitute x = - 2 in the L.H.S.

)

1
9x§+1—2

2-2=0=RHS.

It

L.H.S,

It

Hence, x =~ ; is a solution of the equation.

Agajnputng
2+ -
2
LHS. = EIEJ —3[3; J—Z
= 9x§—2-2
= 4-4=0=RHS5.

2
Hence, x = 3 is a solution of the equation. Ans.

(vii) Given equation is
P+x+1l =0x=1x=-1
Substitute x =1 in L.H.5.
LHS. = (1P +(1)+1
= 3#RHS5=0

Hence, x = 1 is not a solution of the given
equation. Ans.



Now substitute ¥ = -1 in LH.S.
LHS = (-12+(-1)+1=1-1+1
1#RHS5. 20

Hence, x = — 1 is not a solution of the given
equation.

Question 5. In each of the following, determine whether the given values are solution of the
given equation or not:

(i) IZ*SI+2:U}I=2,.1'=-—1

(i) ®+x+1=0x=0x=1

(i) x-3y3x+6=0x=v3,x=-2V3
) xsl B, 5, 4

i i T e
(v) 222-x+9=x2+4x+3x=2,x=3
(vi) R-V2x-4=0x=-V2,x=-2v2
{vii) azxi—ﬁﬂbx+2b2=ﬂ;x=%fx:§:-

Solution : (i) Substitute x = 2 in L.H.5. of given
equation

L.HS.

]

(2P -3x2+2
=6-6=0
=5 LHS. = 0=R.HS.
Substitute x =1 in L.H.5, of given equation.
LHS. = (-1P-3x-1+2=0
=1+3+2 20 #R.HS.

x=2isasoluionandx=-1 islx'm‘E a solution
of the given equation. Ans.

(ii) Now Substitute x = 0 in given equation
LHS. =(0P+0+1 # 0RHS.
on substituting x = 1 in L.HS. of given
equation -
= (12+1+1 = 0=RHS.
Hence x = 0 and x = 1 are not solutions of the
given equation. . Ans.
(iii) x2-3V3x+6;x =3, x=—2V3.
Mow substitute x = \E in L.H.S. of given

equation
(V3r-33xV3+6=0
3-9+6=0=RHS.

L.H.S,

[l

x =V 3is a solution of the given equation.

Substitute x .= - 2v3 in L.HS. of given
equation ' :

= (-2V3P-33x-23+6=0

= ~ LHS. =12+18+6=0=RHS.
x =~2v3 is not a solution of the given equation.



[w]xﬂ-l 13, E,ngr
6 6 3

?+1 13

x 6

= 62=13xr+6 = 0

5 ;
Now on substitute x = - in-equation

6

2
5 5
= ﬁx[g) ‘13x6+6

5.

L.H.5.

HjR Sk
uhig.‘; @

-0 EH.S.

R % is not a solution of the given equation.

6

on substituting x = S in L.H.S. of given

equation

=

3
+ 4
LHS. = (3] -13x3+6
Az, ad
o
50 52
- e 0+RHS.
Hence, ; is not a solution of the given equation.
: Ans.
(v) 2x2—x+9=x2+4x+ 3 x=2,x=3,
Solution : x—x+9 = x* +4x+3
22—y -x-4x+(9-3) =0
¥-5x+6 =0 A1)
Now x = 2

LHS. =(22-5x2+6 = 0
10-10 = 0=R.HS.
». x = 2 is the solution of the given equation.
On substituting x = 3 in L.H.S. of equation (1)
= LHS.=(3R-5%3+6 "
= =15-15 = 0 = RHS.
~ x=23is a solution of the given equation.
Ans.

(vi) 2 —Y2x -4 =0 x=—V2, x =—22.
Now x =—v2

= LHS. =  (-V2P-V2x(-V2)-4=0
= 2+2-4 = 0=RHS.

- x == 21is a solution of the given equation.

Now x = -2V2



= LHS. = (2422 -V2(-2v2)-4=0
— 8+4-4 # 0£RHS.

X x = - 242 is not a solution of the
equation. Ans.

(wii) aZx? —3abx + 22 =1(); x'b’x":

Now on substituting x =§ in L.H.5.
L.HS. = a2x2 — 3abx + 2b2

2
= uﬂx&] ~3ab x%+2&3

Pk
= 55*333+2E13
b= 3277 + 2b*
B2
at—3a2b? + 20 202 R.HS.

oX= E;! is not a solution of the equation

Put x = b/a in L.H.5. of given equation

b} b
LHS. a’x; —3ab;~<;+2b2

b2 - 3b% + 2b2
3h? -3b? = 0=R.H.S.

LX= g is a solution of the giv¥en equation.

8a-5b B8a+5b '
Question 6. IE&: 54 =Be 154" pmvethat

ﬂulﬂ

.
b
- 8a-5b 8a+5b
Solution: - g:"5d = 8c+ 54
Applying alternendo
8a—-5b 8c-5d
8a+5d  Bc+5d
Applying componendo and Dividendo
8a-5b+8a+5d 8c—5d+8c+5d
8a—-5b—8a—5d = B8c-5d-8c-5d

162 16¢
~106 ~ -10d
a

S Hence Proved.

b d



Question 7. Show, that a, b, ¢, d are in proportion if:

(i) (6a+7b):(6c+7d):: (6a—7b): (6c—7d)

(i) (@+b+c+d)(a-b-c+d)
=(a+b-c-d)(a-b+c-d).

Solution : (i) We have,

: (Bc-th sides are multiplied by g]
L.
7 7d
Applying componendo and dividendo
ba+7b  bc+7d
6a-7b ~ 6c-7d
Applying alternendo
6a+7b  6a-7b
bc+7d  b6c-7d
(6a + 7b) : (6¢c + 7d) :: (6a — 7b) (6¢ — 7d).

=

I a _c
(ii) We have ¥ =g

Applying componendo and dividendo

a+b c+d
- =LA 0 gl

a-b  c-d
Applying alternendo

a+h R a=b -
= c+d c-d

Again applying componendo and dividendo
a+b+c+d a-b+c-d
a+b-c-d  a-b-c+d
=fla+b+c+d){a-b-c+d)
=(a+b-c—d)(a-b+c-d).
Hence proved.




by+cz cz+ax ax+by

Question 8. If el Al then
show that each ratio is qu.lﬂ]tDE = g=z
a ¢
Solution : Each of the given ratio
(by + cz) + (cz + ax) + (ax + by)
T P+ A+ @)+ @+ 1)
o u.'r+.!_33+¢z
T a+bhr 4t

by+ez ax+by+cz
Now 172 = @+b2+d
e byt

"Bid T y+a
a* zx S res

= il = F}::E (App. dividendo)
2

- ;g—z = byﬂ;cz (App. invertends)

a2+ +E  ax+by+cz

al ax

=
(by componendo)
X ax+l_:rg+cz T
e Rt el )
x _y_z_axtbyre
a b ¢ a+b2+c¥

Hence proved.

Question 9. If ¥ =jit§"z fﬂj‘i:‘;—?’, show that
a+3b-va-

3by? - 2ay + 3b=0.
Solution : We havé
y Ya+3b+a-3b
1 Ja+3b-va-3b
Applying componendo and dividendo
y+1 Va+3b+Va-3b+Va+3b-Va-3b
y=1 \a+3b+va-3b-a+3b+Va-3b

y+1  2Va+3b
y-1 " 2ya-3b
Squaring both side
(+12 a+3b
(-1 a-3b

Yy +1+2y a+3b

Ww¥+1-2y  a-3b
Again applying componendo and dividendo

P+1+2y+y?+1-2y * a+3b+a-3b
= W+142y-3y2-1+2y  a+3b-a+3b

22+1) 22 - -

= 4y ~ 6b
= 3by* + 3b = 2ay
= 3by? - 2ay +3b = 0.

Hence proved.



(p + 1)1/3 + (p = 1)1/
(p+ 1B (p-1)1/7

Queslil;n 10. Ify = find
that 1 = 3py? + 3y —p=0.
Solution : We have
v (p+1)13+(p -1)1/3
1 (p+ ljlfau{p_ 1)1/3
Applying componendo and dividendo

y+1 @+1)3+ -1+ (p+ 1B (p-1)12

y-1 (p+1)1B3+(p-11B-(p+ 13+ (p-1)1/3
5 y + ] E{E + 1:.1.!3.

E(P 1}]!3
Cubing bmh side
i) gl
y-17  p-1 .

P+143P2+3y p+1
YP-1-32+3y ~ p-1
Again applying componendo and dividendo
y3+1+3y1+3y+y3 1-32 + 3y
TP 1432 +3y— P + 1+ 32 -3y

_ptltp-1
T prl-p+1
2y +6y _ 2
= 6y +2
2£+3£
= 2632 +1)
= w¥+3y = 3py+p

= P -3 +3y-p = 0. Hence proved.
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Question 11. If x = \I'ﬂ_+1— \G*_l , using
properties of proportion show that
2-2ax+1=0
Solution : x = @t @
Va+1-+a-1
. e Navieasd

1 W.I"_HTI —va-1
By componendo and dividendo
x+1 Ya+l+Va1+Va+1-va-1

= x=1 fa+1+Va-1-va+1+Va1
x+1 _Va+l
» x-17 ya-1
(x+1¥ a+1
= (x-12 " a-1
(by duplicate ratio)
x2+2x+1 a+1
=  Fmil " ad
Again by componendo and dividendo
a2+ 2x+1+a2-2x+1
= Pa2x+l-a2+2-1
a+l+a-1
S a+l-a+1
+1 a
- 5 =1
= ¥+1 = 2ax
=5 ¥-2ax+1 =0 Hence proved.

Concept Based Questions

Question 1. The hypotenuse of a right angled triangle is 3V/5. If the smaller side is tripled and
the larger side is doubled, the new hypotenuse will be 15 cm. Find the length of each side.



Solution : Let the smaller side of the right
triangle be x cm and the longer side by y cm.

Using Pythagoras theorem, we have
2+ 2 = (3V5P
= x>+ y = 45 ...A1)

yom

If the smaller side is tripled and larger side is
doubled, then

The smaller side = 3x cm
Larger side = 2y cm
New hypotenuse = 15cm
Then by Pythagoras theorem, we have
(3x)? + (2y)? = (15)°
= 9x? + 4y = 225 ... \ii}
From (i), ¥2 = 45 — x? and putting in (ii) we get
9x? + 4(45 -x?) = 225

== 9x? + 180 — 4x2 o= 225
= 5y =225-180 = 45
— o B
= X =zx3

But x = — 3 is not possible as length can’t be
~ve. Thenx=3cm

From (i), we have

. x2+y* = 45
=5 9+ = 45
= y: = 36
=5 o= %6

Rejecting — ve sign then y =6
Hence, the length of the smaller side =3 cm
The length of the longer side = 6 cm. Ans,



