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Quadratic Equations
and Inequations

(a) -3,-4 (b)-3.4 (c)3,-4  "(d) 3,4

Quadratic Equation Sol. () —Tx#12m0 ,
Equation of order (degree) two are called quadratic equations. Splicting the middle :erm e
The general quadratic equation is given by x'=3x—4x+12=0
ax® +bx+¢=0 — x(x=3)—4(x=3)=0 v

: _3)(x-4)=0.

h =% (x
where a,b, c are real numbers and a #0. = (x=3)=0or (x—4)=0=> x=3 0 x=4
« A quadratic equation containing both the second power and S0, x =3, 4 are roots of equation. ;

the first power of the variable is called a complete quadratic '

equation. ie, ax’ +bx+¢=0 Example 2. Solve the equation

2.2 ¥
« A quadratic equation in which first power term is missing is 3a’x* +8abx +4b” =0,a #0,

called a pure quadratic equation ie, ax’ +¢=0 then the value of x is
b 2b -2b 2b -2b =2b. ;. 2b -B
. . : (8} —— {b1—— H—,r—r (d) ——
Roots of a Quadratic Equation 30 a 3a 3a 3a’ 4

Sol. (c) The equation is

A value of a variable which satisfies the particular quadraric o

equation is called root of that equation or solution of the

equation. or 30°x® + 2abx + 6abx + 4b” =0
eg, The equation is x* —6x +8=0. i or ax(3ax +2b)+2b (3ax +2b)=0
L (3ax +2b)(ax +2b)=0 '
Here, if x=2, then 2° —=6(2)+8=0 _ohp b
=5 3ar+2b Qorax+2b=0= x=—"-0r—
So, x =2 is root of the quadratic equarion. i T o

2. By Using thE ﬂuadratm Furmui; :

The roots of the equation ax’ +hx+c—ﬂ where a.b,¢él

Solutions of Quadratic Equations

1. By Factorization a#0 are given by
I we are able to factorize ax” +bx+c¢=0 N
As (de+e)(fx+g)d=0.f#0 x':__;a_ :
Then, (dx+e)(fx+g)= - If : "
* ftand B b and
or (dx+e)=0or(fx+g)= ok B be considered as roots of the quadratic &
dx=—eor fx==g
e 8 —b+./b’ —dac —*h-‘ﬁ
X==——0rx=-—-= o= andﬂ:.————"""—r_
d S 2a 24
So, x =—e/d and — g/ f are roots of equation. * The quantity b* '-iiac is called the discriminant o
Example 1. Solve the equation quadratic equation ax® +bx + ¢ =0 and is denored byl
x? —7x +12=0, then the value of x is S0, D=b? —dac




gxample 3. Solve the equation x2 =9% +18=0, then
the value of x is
(@ 3,6 (0) 3,6 ()-36 (d4)3-¢
sol. (a) We have, x* =9x +18=0 Here, g=1, b==9and c=18

-b:l:«“l'b — dac = Srji-.,r‘{— 9)! - 4(1)(18)

[

2" 20)
_9%.[81- ~7 .j‘ 9413
2 2 3
9+3 9-3
K e O X e =
l 2 X 3 =x=6or3

Nature of Roots of Equation
' et D=h? —4ac be the discriminant of

B the given equation,
then ax” +bx+c=0

(i) IFD >0, then the two roots are real and unequal.
(i) IFD =0, then the two roots are real and equal
(iii) If D <0, then there are no real root ie, imaginary roots.
(iv) The roots are real when D 20 .

» IfD>0and D is perfect square, then roots are rational

| = IfD>0 and D is not a perfecl: square, then roots are
irrational.

» If ane of the root of the quadratic equation is a ++/b, then
its other roor is d_—-\.l"l;,

Sum and Product of the Roots

Let @, B be the roots of the equation ax” +bx +c=0

b —coefficient of x

i) The fth MR P
0] SLY v Lhe-Teats p a coefficient of x*

constant term
—---—‘

Th =ap===
(ii) The product of the roots =of a coefficient of x*

Some Important Conditions for the Roots
of Quadratic® Equation
1. Condition for having both the roots positive

.__b:a-ﬂand—‘"::u.
a ]

2. Condition for having both the roots negarive

¢
= <0and —<0
' a a ‘
3. Condition for having both roots equal in magnitude but

opposite in sign _—- =Qorb=0

4. Condition for ha\nng both the roots common of two
quadram; equations ax® +bx+c¢=0 and

0’ +b x4+ =0
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a b
3. Condition for having only one roor common of two
quadratic  equations  ax’ +bx+c=0  and

a’x® +bx+c' =0

]
X =X 1

bhg-ab, a6-ga ab, -ab
6. If the roots of the equation ax® +bx + ¢=0 are ot and B

. ; 1
the equation with roots t—l- and Ewiil beex’ +bx+a=0

ie, for this condition a=c¢
7. If the roots of the equation ax’ +bx+c=0 are

: : y 1
reciprocals of each other ie, roots are @ and —, then
o

a=c

Formation of a Quadratic Equation

If the roots of equation are ogiven. Let roots be @ and [3, then
S=sum froots =t + 3
P = product of roots = o

Then, quadra:rc equauon is
x —{u +B)x+af=0

or / XX =Sx+P=0

Equations Reducible to Quadratic Equations

The equations which at the out set are not quadratic
equations, but can be reduced to quadratic equations by
suitable substitutions are called equations reducible (o
quadratic equations.

| We will explain the method uf su!utmﬂ by the Exarr;p;a._m_

Type | o™ +bx" +¢c=0

Here, put x” =y =3 x" =y* and equarion reduces to

ay’ +by+c=0

Example 4. Solve the quadratic equation
x* —26x? +25=0,
then the value of x is
(a)£1,£25 (b)£1, %5
Sol. (b)Purx’=z=x'=/’
x*=26x% +25= 0 can be written as
2 —26z+125=0
-252-2425=0
2(z=25)-1(z=25)=0
(z=N(z=25)=0 = z=10r2=25
when 1=1=x’=1=x=%1
when =25 =5 > x=%5
Hence, x =11 5 is solution,

) 1,5 {d) 1, 25
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Type Il px+Qp
X

Here, reduce the gi :
di gIven equation to a quadrati .
multiplying both sides by . So, Px? +Qq= eratlc S g

or Px* ~Rx+Q=0
Example 5. solve for X,2x -% =3, then the value of x is
(@) 173, -3 (b) 1/2,-3 (o =1/2,3 (d)1/2, 4
Sol. (c) Here, 2x ~ > =5
X
2x* -3 =5
2 —5x-3=¢

2x1—ﬁx+x-3=ﬂ

@x+N(x=3)=0= x==120rx=3
Hence, x==1/2 3 is solution,

Type I [x4b=corJa—x =bx+c

. Sqqaring both sides gives a quadratic equation without the
radical.

* Solve the factorization or by quadratic formula.

Example 6. Solve ﬂ,J'zx +9 4+ x =13, then the value of x is

(a) 4, 10 {b) 8, 20 (e) 3,15 (d) -4,-10
Sol. (b) 1,"2x+9+x=13

-..|||2Jr+9=13-x
Squaring borh sides :
(J2x+9) =(13- x)?
2x +9=169 + x* - 26x
x?—28x+160=0
x!=20x—8x+160=0
(x=B8)(x—20)=0=x=8orx=20
Hence, x =8, 20 is solution.

Example 7. Solve .,lzx’ —-2x +1-2x +3=0, then'the

value of x is
(a) 1, 4
(c) 2, 3

Sol. (a) 1,,‘1::‘ —2x+1-2%+3=0

Y2 =2 +1=2x -3
Squaring both si
(W2l =2+ 1) =(2x-3)

2 =2+ 1= 457 + 9-12x
X' =5x+4=0
Jtz—"ix—x+ §=0
(x=4)(x=N=0=> x=40r1
Hence, x = 4,1is solution.
Type IV Equation of the form JJax+b £, fox+d =e

or Jax+bi,jcx+di,jex+f=u

(b) -1,-4
(d) None of these

« Squaring both sides once, 50 that only one term ¢
radical is obtained. O

+ Keep only the term containing radical on gp
other terms on the other side.

« Squaring again and solve the quadratic equarion ¢4 o

1
e Side ing
i

Example 8. Solve the following equation
,f#-x +.JX+9=5
then the value of x is
Sol. (c) Jé—i +afi+9=5

Squaring both sides
(Ja—x +x+9) =25
(4= x)+(x+9)+2(Ja—x fx +9)=25
2(Ja-x)(x+9)=12
Wa-xx+9)=6

Again, squaring both sides
(4=x)(x+9)=38
—x*4+36-5x=36

X +5x=0

¥(x+5)=0= x=0o0rx=-5
Hence, x=0 =5 is solution.

Example 9. Solve \[1ly -6 +./y —1- .4y +5=0tw
the value of y is

(a) {5, 6/5) (b) {1, 2} -
{c) {3, 5/2} (d) None of these
Sol. (@) Ww-6+h-1-Jy+5=0

NIV =6+ y=1=J4+5
Squaring both sides

W1y =6+y =11 =(Joy+5]
(Y =6+G-D+2. [0y -6 ) =(4+5)
12}!—?+21J|!1y1-1?y+6=-ﬁy+5
21,}11;,3—17,;—;-5:11—81;
..,||'11y3—19y'+6=6—41*
Again, squaring bath sides
W =1y +6=(6-4)
W =17y + 6=36+167 — 48y

P =3 +30=0
Here, a=5b==31¢=3p

= y= F31E(=307 - 45)(0)

=

2x5
3t 1
= y= 361 2’-"}"“31 9
10 10
31+19 1=1
= y= andy:'?'_g

10 10
= y= {S.E} is solution of equation.




Type V Equation of the type
(x+a)(x+b)(x+0)(x+d)+k=0
Here, k may or may not be zero,
. Sum of any two constants a, b, c.d is equal to the sum of the
other.

., mMultiply the products which satisfies first condition.

4 2 :
. pu first two term containing x* and x and solve it as follows.

gxample 10. Solve the equation
(x+ND(x+2)(x+3)(x+4)-8=0,
then the number of real roots of this equation is
(@) 1 (b) 2
(c) 4 (d) No real roots
sol. (b)(x+N(x+2)(x+3)(x+4)-8=0

Here, 1+ 4=2+ 13, 50,
ftx + Nx + 4l lx + 2) (x + 3| -8B =0
[x?+5% +4][x* +5x + 6] -8=0

Example 11, Solve the equation 2%*2 4277
the roots of the equation Is

|
_!
't_-

Put x* +5x=T
(T+4)(T+6)—8=0
T2 +10T+24—8=0
TP +10T+16=0
T+ 8T+2T+16=0

T(T+8)+2(T+8)=0
(T+8)(T+2)=0=T=—Bor -2

Maow,
X 45x=—8 x14+5x==2
X 455 +8=0 X} +5x+2=0

o = —5+.15-8

_=5% 125 TR R !zfzs |
-5 -7 o5t
- : -——-2
No real roots.

Hence, x= -5£417 are roots.

TWB ”I Axta +A-Jr+b=c
Here,

A=2,34......
=5, then

@1 (@l

(a) {0, 2} (b) {-2,0

‘Sol. (b) The given equation is 2**?+27"=5

228 +277=5

4-2‘+l'=5
2

=y

= qy.;.l:-S
y

= Y=y = 4t-y+1=0
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Solving equation, we have
"=y -1=0
= y=1=0ord4y—1=0
1
=) =lordy=1=y=1 —
Y ¥ g
By condition,
2=y =y
2= 7=l
4
7 =3" 2':%:1‘1
x=0 X==2
Here, x ={0,—2] are roots of equation.
Example 12. Solve the equation
2¥+3 =65(2" —1)+57,
then the value of y is
(a) {-3, 3} (b) {0, 3} (c) -3,0 (d) (-2,2
Sol. (a) 2+ g2 =)+ 57
= 2.2 =652 -65+57 = 8:27=65-2"-8
= 8.2 —65-2" +8=0
Put P=x=2¥=x" = 8" —65x+8=0
— (Bx—=T(x—8)=0=x=188
By condition,
Y=y Ye=x
=l ¥=8
|
?== =2
7
F=q? y=3
y==3

5o, y ={3,— 3} is the sclution.
Type VIl Equarion of the form

(i) ﬂ[xz ﬁ-l]+b(x +l]+c=ﬂ
x X
f
(il alx’ +—11-)+b [x_l)_,.ﬂ:n
X X
Purt (x +1)=y'|n case (i) and find x +l2 and [x-l)=y in
x x X
case (i) and find ¥* +-j; and evaluate as follows.
X

Example 13. Solve for value of x
4 [x’ + —!5)-4(:( +%) -7=0 x =0, which is

X
(a) (=2, -1/2) (b) {0, 2}
(c) 12, 1/2) {d) None of these
sol. (c) 4[x1+-1~!-]—4[x+1)—?=0 )
X X
Put x+ L y

X
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Squaring-both sides

1
' 1 1
(x+l] =y ﬂx’+-—2~+2=;.l'z =&xz+—2=y1—3
X

x x
" T (=) - =7=0 [from Eq. (i)
= 4 8-y =7=0=> 4y -4y -15=0
3
= @-+Y=0=y=lor-2
1
But x+—=y. so
X
5 3
Fory== Fory=-=
r 2 d 2
:rc-l~l=E JI+1=‘-*E
x 2 X 2
x'+1_5 41 3
X 2 X 2
2x% +2=5x 27 +2==3x
26 —5x 42840 2 4+ 3 +2=0
(x=2)2x-N=0 Here, D=9-16
V= x:lmx:; (- D=b" - dac)
D==7
So, no real root,

1] . A
Here, x = {1. 5} is solution.

Type VIl Equation of the type
ax* +bx* +ox’ +bx+a=0

« Coefficient of x* and constant value should be same,
« Coefficient of x* and coefficient of x should be same.
« Divide the equation by x”.
Collect the like term.

= Now, follow steps of type VI

k

Example 14. Solve x* —3x? —2x? +3x+1=0, x#0,
then the roots of the equation is . ;

(a) {iz. '3*2—”@} (b) {:t : “;'ﬁ} _
(c) {i 3, ai:ﬁ} (d) None of these

Sol. (b) x"=3¢ —2¢* +3x+1=0
On dividing throughout by x* and rearranging the term

[,,1 + ;‘;] -3 [x = :1-)- 2=0 ..-.m

Put x-—l‘-,v

X
Squaring both sides
- L.
X +F 2=y
i, 1 _ 3
= X +x—]-y +2
= (y* +2)-3y-2=0, [from Eq. (i)]
= yi=y=0 :

22 3.ty @ B
eg. o' +p°, 0’ +P°, — +—; etc.

y(y=3)=0 ‘
= y:ﬂnl'g
:’ I*
Fory=0 Fory=3
4 1
x—=—=0 X=—=3
X X
2
xl’__T=U X —1=3
¥ X
=1 X' =3x=1=0
. 3%,/9+4
x=%1 G
_3%J13
: *
3+413

} is solution of equation.
2

Sﬂ,x={i1'

Symmetric Functions of the Roots

An expression in o,  is called symmetrical if by interchangingy
and B the expressfon is not changed.
W . - - ﬁ P

B a T

Formulae to be Remember
O fe? + B =l + B - 2ap] 23
9 fa? +B?)=lloc + B)* - 3P fox + B
a fo=PF=lloe +BJF = daef] " .
O fo® - B%)=llce — B’ + 3B fex ~ B} ;
O fa” ~B?)=loe+ B lor ~ ) =lox + Bliy/lex + P - doeB) |'
(2 fe® 4 B =l + B - 202 =[lat + B — 20B° -2 o
0 o' ~B* =(o + B)la? + B?) (o ~) sg |

={et+ Bl + B ~ 2B ffoc + I — e |
Inequation

= |
An inequation is a statement involving a sign of inequalit; A
mnequation may contain one or more variables just like ¥
Fquation. eg. px+q 20, ax + by + ¢ < +c> 06
inequarions, yFeaboerl b
* The symbol > <2, < are called

* The values of
true are called
Space or solutip

="y

the signs of inequation
the variables for which an inequations ™

the solutions of the inequation of
N set of inequarion.

General Rules for Sojyi tiof
Vi Inequa
Algebraically | RS

& ‘t]#af“l'ti" OF constant can be added to or suh:rac:edf'f
kL sides of an inequarion, eg. IF p<gq then p+x59"
€ can multiply (or divide) both sides of an inequat©”
Positive number. 8. aSh = 4g<4b

i



. When an inequation is multiplied both sides
number, the signs of inequality are reversed
eg. XSy = -x2-3y

azb = -3a<-3

.\, The square root on both the sides of an inequation cannot
be taken in the new take the square root on both sides of an

by a negative

equation. .
eg X'=16 = x=14
But xX'S16 = x<+4
Buc, it is taken as
X'S16 = |x|s4 = -4<xs4
or K216 = |x|24 = x<—dorx24

~ Linear Inequations

An inequation is said to be linear if each term of the algebraic
expressions of the inequation contains variable of first degree.

Graphical Solution of Linear Inequations
in Two Variables ;
- Let inequation ]:3,& ax+by+c=0 N
Step 1 Consider it as ax +by +c= D Draw the graph of this
equarion. :
Step 2 Choose any point [if possible (0, 0))

If it sacisfied the given inequation, then the shaded part of the
. plane contains the point, otherwise shaded the other part as
solution.

Example 15. The solution set of inequaticn
2x+3y26,x20and y20is

@ x=1y=1 (b) x=-1y=-1
(€) x=3,y=1 (d) None of these
Sol. (c) Here, draw the graph of 2x +3y2 &
Let e+Y=6
The values of (x,) satisfying 2x +3y =6 are
X 0 .
y 2 g

Clearly, heré (0, 0) does not satisfies 2x +y26
z Y

LA B |

Y

: Also, x2 0 consists of y-axis and plane on the right hand side of
y-anis.
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While y = 0 consists of x-axis and the plane above x-axis.
Hence, the shaded region represents the solution set of the given
system of inequarions.

Example 16. The solution set of the following
simultanecus linear inequations x+2y<10, x+y<6
x<4, xz0and y=20is

(a) x=6,y=3 (b) x=4,y=5
fc) x=2,y=2 (d) None of these
Sol. (¢} Consider X+ys6 i)

Draw graph for x+y =6
The values of x,y satisfying x4y =6 are

X 0 6
¥ B 0
Also, value of (x,y) satisfying x +2y =10 are
x 0 4
y 5 3

Clearly, here (0, 0) does not lies on both equations but satisfies
the inequations. The equation x=4 is a straight line parallel to
y-axis and x < 4 represent the region on left hand side of x=4

Let 2 sq =1 unil

Also, x = 0 consists of y-axis and plane on the right hand side of
y-axis, also y= 0 consists of x-axis and the plane above x-axis. So,
the shaded region represent solution set.

Quadratic Inequations

An equation of the form
ax’ +bx+¢=0

or ax® +bx+¢c<0
or ax’ +bx+c>0
or ax’ +bx+c<0

where a # 0 is called a quadraric inequation in one variable x
« Can be solved graphically or algebraically.

Solution of Quadratic Inequation

» Factorize the quadratic inequation.

« If discriminant of b? —4ac of the corresponding equation
ax® +bx+c=0is positive, then ax® +bx + c will always have
distincr linear factor.

« When the product of the two factors is positive or > 0, then
either both the factor are positive or both are negative.
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* When the product of the two factors is negative, then two
factors will be of opposite signs.

» Ifb* —dac=0, then ax® +bx + c will be a perfect square.
* If b? —dac <0, then ax’ +bx + ¢ will be not have any real
factor ie, imaginary factors.

Example 17. The inequation
x? +4x + 320 have the solution is

(a) x<=3and x>-1 (b) x<-3and x2-1

(c) x<-3and x=-1 (d) x<-3or x>-1
Sol. (b) We have, X +4x+320

= X+ x+320

=% (x+N(x+3)=0

Either (x+7)20and x+3200r ¥+ 1S 0and (x + )< 0

=4 xz=land x2—3orx<-landx<-3

= xZz=lorxs=3

Let @ and b be real numbers, such that a<b
(lx<be=(x—a>0and(x-b)>0¢ (x—a)(x—b)>0
(i) x<aes (x—a)<0and (x=b)< 0 (x—a)(x-b)>0

(i) < x<b e (x—b)<Oand (x—a)>0 & (x—a)(x=b)<0

How to be Remember?

Let a and b be real numbers, such that a < b, then

li} {x —a)(x = b)=0 when x = b also when x <a.
If =0, then choose positive loops.
li)(x—allx=bl<Owhena<x<bh,

+ - *

a b

+

T an 2
1
(,.,.l){x-z}iﬂaﬂ:&ﬂ = —557('52
2

e
e

. 1
solution set is | — 52}

The real values of x which ..,
Example 19. Lo ol st
x? -4x+320and x x—4<

(b) -1 13,4
oo @ (-1 D0B.4
Sol. (c) Here, x'=4x+320
+ - £
1 k| .
=5 (x="N(x=3)20&(xS10rx23)
= xE]—mo0,1) or x&[3, 0o
= XE]—N,]]U[S,M[

Again, X =3x—4<0

-1 4
= [+ (x—4)s 0> xe[-1.4)
. Solution set for x 4
=]-w Ul e[n[-14]=[-11u34

If <0 choose the negative loops.

Example 18. The solution set of the inequation
2x? -5x+2<0is

(a) (-1/2, 2) (b) (-1/2, 2) (c) [-1/2, 2) (d) [-1/2, 2]
Sol. (d)2x’-Sx+2S0(2x+N(x-2)50

- 2(x+21){x—~1}50

Formulae to be Remember -
If &, b, c,d are real numbers such that a < b < <d, then
[} (x=a)(x - bl {x =) (x —d)>0
when x >dord<x<corx<a
(i) (x=a){x - b){x —c)(x -d) <0
whena<x<borcex<d

+ _ + |

8 b c d

il
*

i.e., for >0 take positive loops
and for <0 take negative loops. br

EXercise

1. The solution set for equation 4x* —6x =0 when x e N

is
@ {01  ® 42 ({0} (d) ¢
2, The quadratic equation has the maximum
(a) one root (b) two roots (c] four roots (d) three roots

3. Which of the following are quadratic equations?
1
L +—=2
©
mx+%=f
HL 23 —x+2=2 +4x -4

;
I‘utx’+ﬁxz+2x~l=ﬁ 3 :
(a) I, lll are quadratic (b) 11, 11 and IV are quad®

() W'is only quadratic  (4) None of the 39%

4. In each of the following, determine which of the &

values are solutigns of the equation.
L. 32 =2X=-1=0; x =1,
I x* -I-\lrixq-d.::ﬂ; I'E\E x::-z-\lﬁ ¥
III.x’+x+1=u;x=1‘x='_1_ :
mﬂxz"ﬂx-Ezu; x:—l ;!(:2
3

(3) 1 and
(© 1,V ony " EEHU I an v




= :’hlf*x’ -‘{rﬁuf b*) x Ti = ﬂ.xu atu.l nh 20 ﬁe

(a) 1/’ (b} 1/6?

(c) e, 1b* (d) None of these
. 116<x <8, then which one of the following is correct?

() (x = 6)(x — 8] 0 o) Ix—E][qua[]E:.s] 2011 1)
[c) (x—6)lx—8)=0 (d) (x—86)(x-8)<0
7. The product of the roots of x* —3kx + 2} —1=0 is 7
for a fixed k. What is the nature of roots?(CDS 2007 )]
(a) Integral and positive (b) Integral and negative
(¢) Irrational (d) Rational but not integral
B The wvalue of '@ for which the
ax® —2J5 x+4=0 has equal roots is
a) 54 (b) 4/s
9, Match list 1 with list 1I. List I mﬂtﬂjﬂS qllﬂd]‘ﬂ.ﬁ{,"

equation

equation

polynomials and list -fi—-contains-the - conditions _for——

these polynomials to. be factorizable Tnto a prndutT of
real linear factors.

List 1 List 11

Al 4 +hx+1 .| k<12
B.| Jod ~dx+k 2.1 k24 0r k<-4
C.| l-2x+2 3.| k=28or k<0
D.| 2 -lx+k 4| -2<ks2
Codes

A-B € D I R AN
R34 1. 3 2 b 3 2 1 4
)1 3 4 2 @ 2 4 1 3

10. The equation {1 + m*) x* + 2mex + ¢ — @* =0 has equal

roots, if-, gl

(a) & = (1- i) (b) ¢ =1 - nr)
&) & =ct{t+n) (d) ¢ =1+ m)

11. If one root of 3x® =8x + 2k +1) is seven times the
other, then the value of kis . . =

(a) 5/3 (o) =5/3 () 213 (d) -3/2
12. Match list' [ with list II
List 1 : List II
A. [Roots of 2x* ~13x +21=0 [1.|7/2 and 1
B. | Roots of 2% -9x+7=0 |[2.|3 and 7/2
C. | Roots of x* -6x+9=0 3./3 and 3
D. | Roots of 2% —21x +49=0 [4.]|7 and 7/2
Codes
A B COD A B C D
Bl1 2 3 4 ) 4 1 3 %
2.1 3 4 ) 1 434.1?
3 +
13. The quadratic equation whose roots are 2 and
4-47
5 s

(b) 4x* —16x=9=0

(a) 4x® +16x +9=0
(d) 4x* +16x-9=0

) 4 —16x+9=0

. 14, 1If one of the roots of the equation ax’ +x-3=01is
[ ~1.5, then what is the value of a? (cDS 2010 1)
(b) 3 (o) 2 (d) -2

fa) 4 -~

T
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15. The solution set of inequation 2x +1=27 is

fa) x=8 {b) x=3

c) x=6 (d) None of these
16. The values of x satisfying inequation 33:5 >4 is

(a) x=13 (b) x=12 ) x=13 (d) x=13
17. The values of x satisfying —-2x+3 211 is

[3) xs =4 [b) x<4 [c)x=4 (d) x=14
18, The values of x satisfying 3x +2 <5x ~ (4 - x) is

(a) x=2 (b) x=22

) x=2 (d) Mone of these

19. 1f one root of the equation ax® + x —3=0 is -1, then
what is the other root? 4 (CDS 2010 1)

A== 1 o
(a) ke (o) - (c) = (d) 1
—20. How many real values of x satisfy the equation
= 4 x\ -2=00 (DS 2007 1)
(a) Only 1 value (b) 2 values
(c) 3 values (d) Mo value

21. If o and P are the roots of the equation x* —8x + P =0
and a® + f® =40, then P is equal to
(a) 12 (b} 10 fe) 9 {d) 1
22. With respect to the roots of ¥* —x —2=0, we can say
that
(a) both of them are integers
(b) both of them are natural numbers
[c) the latter of the two is negative
(d) None of the abowe

23. Match list 1 with list IL
Let f(x) = ax® + bx + ¢ be a quadratic equation

List I _ List 11
A. |Roots of flx)=0 are real|1l. |b* —4ac<0
and equal
B. |Roots of flx)=0 are real|2. |b* —dac>0
and distinct
C. | Product of roots of f(x)=0 |3. |b* —4ac=0
D. | Sum of roots of fix}=0 4. |c/a
5. |-bfa
Codes
A B C D A B C D
B4 2 1 5 ) 3 2 4 5
@1 2 4 5 @ 1- 2 4 5

24. If ¢ and B are the roots of the equation x* -5x +6 =0,
then the value of a® —*

(a) 5 (b) =5 () £5 (d) £4
25. What is the magnitude of difference of the roots of
X —ax+b=0 (CDS 2009 1)

(8) J? — 46 (0) 6T —4a () 2/ - 4b (d) y/b? —4ab
26. The solution set of x for the inequations 2x +3 28 and
dx+1<12 is

5 n 5 1" 5 1 5 11
—<xE— 2exc—lo =sxs—[d =2zx2—
[a]z-:x 3 m? 3[':]2 3 2 3
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27. The region represented by the inequation 2x -y 21 is
given by shaded ‘Portion of

28. The region represented by x+2y>2 is given by
shaded region uIY

a) e

'
Y

(] » ©.1 x (d) x-
2,0)
Y

29. The values of x satisfying %[g-x+4J2%[x—ﬁl are
(a) x2120 (b)) x<120 (¢ x<12 (d) x=12

30. | x|>3, then the values of x are

la) x€3orx<-3 b) x>-30rx<3
[ x<=30rx<3 ld) x<=3o0rx>3

3. "d':’lut lgzze the roots of the equation
4 -3.2*2 L 32=(0 (cDS 2010 1)
a) 1, 2 (b) 3, 4 ()23 (d) 1,3

32, If @,B are the roots of the equation ax? + bx + ¢ =0,
mmmmﬁonwhmarmtsareland%is

o

(@) b’ +ax +c=0 (b) @ —bx +c=0
() e +ax+b=0 (d) e +bx+a=0

33. 1f o,p are the roots of a quadratic equation such that
@+P=24 and o —P =8, then the equation is
(o) o ~24x 128 =0 (b) x* +24x +128 = 0
(©) # +24x ~128 =0 (d) None of these

" 1 1

What are the roots of the guadratic equation

34.
P ~(d + P)x+1=00 (€os 20y,
11 [b]_.l_l{ 5. (d) -1

35. The side (in cm) of a right triangle are x -1, =

x + 1. Then, the area of triangle is2
fa) x x + 1) em? (b) 7¢m
(c) 6 cm’ (d) (F = 1)em’

16. Divide 16 into two parts such that the twice of g,
square of the greater part exceeds, the square of
smaller part by 164. Then, the greater part is

(c) 6 (d) 15

(a) 58 (b) 10
37. The number of straight lines 1ha;{t [xca:z;] connect 4
points is given by the equation y = . How many

points does a figure have if only 15 lines can be drawy

ecting themi
mi:;lﬁ (b) 10 () & (d) 5

38. If o,fp are the roots of the quadralic equation

= = i alue of +—_—
2x* —4x +1=0. Then, the v T B'l'?flu

aqua.lutu 17
(a) = (o) 2
39. An equation equivalent to the quadratic equation '
¥ —-6x+5=0 is
(a) ¥ -5x+6=0 (b) 5x* = 6x+1=0
() |x=3]=2 (d) 6x* =5x+1=0
40. Consider the following statements

I. A quadratic equation can have maximum two
roots.

1 13

I.LIf opf are the roots of the equall:m!
2" -3x+1=0, then roots of equation
x2-3:|r+2=0&1'e-!-,3.‘

o p

IIL If the roots of the equation ax® + bx + c=0 ae

negative reciprocal of each other, then a+c=0
IMIf of are the roots of mei equatio

ion

12
2x° —4x +1=0, the value of y— I8 =
a+2p ' B+2c 1

Of these statements
{a) I, Il are correct (b) I, Il and IV are correct
(c) All are correct (d) None is correct
41. The roots of the equation x* + px + g=0 are 1 and %
The roots of the equation gx* — px +1=0 must be
-1
(@) =L and 1 (®) 2 and 1
2 2
-1
(c) ) and -1 (d) None of these

42. Which one of the following is the quadratic equati®®
whose roots are reciprocal to the roots of the q‘ﬂﬂdmuf

equation 2% —3x -4 =07 . (cDS 2008 U
(@) 3 -24=4=0 (b) 4x* +3x—2=0
(©) 3¢ —4x-2=0 (d) 4 —=2¢-3=0



46.

47.

. The sum of the roots of the equation ke 1 1

+ =
X+a x+b ¢

5 z:'ﬁr:.m%al is the product of the roots of the
oqn : +b| (cDs 2010 1)
o -= ) (@ +8)

e -15(), then the sulutjnn sel is

-1 1 2rs
B) - <x<3 (0] T‘-m%

(o) —— {l]+ b) () - E.E 'H'.‘r )

(d

=1 1 :
() TEHE (d) None of these

4+x* —4x =0, then x belongs to
fa} I* (o) 17 (c) 1
Xt —10x <-25, then x belongs to
fa) 1", (b 1~ (o) 1 (@) ¢
The region specified by x =0, x + ¥ 20 includes which
of the following as a whole
(a) Ist quadrant {b) 'lind quadrant
] !lirﬁ‘ guadrant (d}] Wth guadrant

The shaded region, including the boundary in the
given figure is exactly represented by

(d) R

1 (0,2)8

-y — l T -
{2.0)
Y
a) x+2y22x+y<2x20
(b) x +2y22x+ysZx>0
) x+2y>2x+y<2x>0
(d) x +2y22x+ys2x20

; 49, The shaded region, including the boundary in the give

graph,‘is exactly represented by

fa) 3+ 2ys12x<0,y20
(b) 3¢+ 2y <12, x2 0, yz 0
) 3x+2v<'|1",120 y20
(d) ax+2y>12x20,y=0
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50.

51.

52,

53.

54.

55.

56.

57,

58.

59.

60.
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The value of x satisfying the equation .Jx_ﬁ =x—2is
(a) 0, 5 (b) 0, 4
(U {d) None of these
The two successive natural number whose squares
have sum 221 are
“(a) 10 and 11 (b) 11 and 12
{c} =10 and =1 {d) None of these
The two consecutive positive udd'integers the sum of
whose squares is 130.
{a) =7 and -9 {b) 7 and @
(c) 7 and 5 (d) 3 and -5
1f o and P are the roots.of the equation X* + px + g =0,
then -, -p~! are the roots of which one of the
following equations? (cDs 2010 1)
fa).gx” — px +1=0 b) ¢ +px+1=0
() ¥ +px—g=0 (d) # —px+q=0
If the roots of the quadratic equation px’ +gx +r=0

‘are teciprocal to each other, then

(3) g=r ) p=r

[c) g divides r (d) p divides g
Sum of roots is —1 and sum of their reciprocals is 1/6,
then equation is

(a) x* —6x+1=D0 (b) 2 =x+6=0

() 6 +x +1=10 d) *+x-6=0
1f sum of the roots of the equation ax* + bx+¢=0 is

equal to the sum of their squares, then which one of
the following is correct? (cDs 2007 1)

(a) & + b =¢? b) o +b' =a+b
(¢) 20¢ = ab + b* (d) 2¢+b=0

If the roots of x* —Ix + m=0 differ by 1, then
(a) # =4m—1 b) A =dm+2
() I=4m" +1 (@ £ =4m+1

If of are the roots of the | equation

x’-{l+u11x+%[l+n’+u‘]=u. then a® + f* is equal

to

(@) o*+ (b) P
(o) (o* +a'f (d) Mone of these
If the roots of 1 _1are equal in magnitude

+
xX+p X+q r
and opposite in sign, then pmduﬂ of roots is

@ -1+ ) *‘f
] ‘l—; | (d) - {p +qf
If a,p are the roots of 3x* +2x+1 0, then the
1- 1-8 .
equation whose roots are—and 1+'B
(@) ¥ +2x+3=0 (b) x¥'-2%+3=0
() ¥+2¢=3=0 (d) X -2 =3=0

e S
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61.

62,

63.

66.

67.

69,

70.

71,

CDS Pathfinder
If x is real, then the value of the polynomial
&E—X"‘—l lies between
X +2%x+7
(a) 1 and 2 (b) =1and 1
(c) 0 and 1 [d) 1/2 and 1

If one root of px* + gx +r =0 is double of the other

root, then which one of the following is correct?
(CDS 2007 1)

(a) 2¢°=9pr (b) 2¢° =9p
() 4" =9r (d) 9¢* = 2pr

If the roots of the equation x* + x +1=0 are in the
ratio m:n, then

(b) JE+-‘G+I=U

(a) E+JE+I=O
n Ym

[t}ﬂ+£+1=l.} [d m+n+1=0

n m
A group of students decided to buy a tape recorder
from ¥ 170 to ¥ 195. But at the last moment two
students backed out of the decision s0 that the
remaining students had to pay ? 1 more than they had
planned. What was the price of the tape recorder if the
students paid equal shares?

(a) T 175 (b) T 180 () T185  (d) 2 190
A lactory kept increasing its output by the same

percentage every year Find the percentage, if it is
known that the output doubled in the last two years

(a) 100 (v + 1) (6) 100 (v/2 = 7)o
100 -1
(c) [TJ% (d] %Eﬁh

What is one of the value of x in the equation

e = 5 (CDS 2007 1)
5 7 9 1
(@) = b) — J — d) —
13 [ 13 S 13 @ 3

The solution set for the quadratic inequation

=5x+6>0 is
fa) ] = o0, 2[U]3 oo (b) J= 0,2 )3 0
(€ ]=eo2) U3 e (d) [2.3]

The values of x satisfying the quadratic § i
=B8x+16 50 isfare ; Teduation

Gl-=4] O-448] @4 (g5

All real values of x for which Xt o x=d are
Ix +1 Ix -2

_ﬂg =1 2- -12
[a]] - .3] (o [-3—.5[ ) [T' 5] (@) A

Area of the rectangular region 2 < X <35,
(a) 9 sq units {b) 10 i
. units
() 12 sq units (d) 15 2 units
What are the roots of the equation
[u+h+x]“=a“‘+b"+x"?
(b) —a b

“12y<3 s

(CDS 2007 )

[a) o b ldg-p (d) ~g,-p

73.

74.

75.

76.

7.

78.

79,

80.

81,

82.

83.

84,

If ¢ and b are the roots of the equation < +ax, by

then i (o) a=-2
) eztoro #l o=—200
C =

For the equation IlyF +lyl -: ~0
four distinct roo
E} ::z: g:: only three _di?ﬁnct roots
[c) there are only two distinct roots I
(d) there is only one rool
The number of roots of the quadratic
Bsec’ § —6sec 9 +1=0 is
(a) n (b) 2 (c) 0 (0) infini
If @, b are the roots of the equation x* + x 1 =0ty
@ + b is equal to ;
(a) 1 (b) 2 (] =1 td] 3
If sin® and cos8 are the roots of the equaty
ax* -bx + c=0, then which one of the following i

(CDS 2011

Euatiy,

correct?
{a) @ + b +200=0 b) o — b + 200 =0

() @ +c* +20b=0 [ﬂ]a’-b‘l—i‘w:u
The equation L+ °) x* +2nex + (@ — ) =0 will hae

equal roots, if (CDS 2011
(@) *=1+¢

=1+ 4+
If p°%8% _ o= cosx

b) & =1-¢

(d) =1+ i)
=4, then the value of cos x is
(a) log (2 + 5) (b) —log (3 ++/5)
() log (- 2 + 4/5) (d) None of these

The number of real roots of 32X ~Tx+7 =9 is
[a) 3

(b) 1 (c) 2 “(d) 4

The value of x for Which 2%+4 _ox+2/_g 4o

fa) 2 (b) 1 ©-2 (@3
If X=+2 +2, thep -

(@ ¥ +4x+2=0 (b) xi_gxi_ﬁ-.—l:l

[C]xz-—4x+2=n (d) ¥ —4x~2=0

-1
For what value of i will the equation ¥ - bx =£--
ax-¢

k+l
have roots Teciprocal to each other?
B2y et LW
t=ie e WHese Lo

I 5 L g
f'e’ and ' pe the roots of ax? - py +b'=0, the V&

ofJ‘g'—‘l'Els

(cos 20
(b) =110r -4
(d) 11 or 4



85.

aob.

B7.

89.

90.

1.

. Find the .condition

If & and P are the roots of the equation x* —gx + 6 =0
whagisu’+ﬁl+u1+ﬁ=+u+ﬂequﬂ1 ta? ' '

(CDS 2011 1)

[a) 150 (b) 138 (c) 128 (d) 124

In the first four examination Rah
marks. If a final average grante:rltlhgrﬂlt u?rd;:ghaf.; ;g
and less than 90 is needed to obtain a final grade 'B'
in a score. What range of marks on the fifth
examination will result in Rahul receiving ‘B’ in the
courtse?

(a) T7sx<127 (b) 87<x <137

[c) BT x <97 (d) x =100
The system of linear inequations x + y <0,x20 and
y 20 has

(a] three solutions

[b) exactly one solution

{c) no solution

[d) an infinite number of solutions

Ifx+2y<3,x>0and y >0, then one of the solution is
[a) x=~1y=2 b)) x=2y=1
&) x=1y=1 dx=0y=0

The shaded region in the given figure is the solution
set of the inequations

¥
“3_,.*
g

a) x+y<2x+3y23x20,y20
(o) x+y22x+3y23x20y20
(€) x+yz2x+3y<3x20y=20
(d) x +y<2,x+3y<3x20,y20

If the equation

(@ + b*) »® —2(ac+bd x+ (& +d’].=ﬂ | has equal
roots, then which one of the follcmn!I; Ls[?:%rée:;:u o
(a) ab=cd [b) ad = be
() & +c* =b® +d (d] oc = bd

If the roots of x* + bx + ¢=0, be o and P, also those of
© +px+g=0 be ko and kP, then

(a) cb? = qp? (b) qc*= ’p
(6] 4:_.'|Elzl~—-r cp’ 7 "(d) None of these
If (1_4]2’ = =[i]Jt ’3:* then the value of x is
5 14 e
la) 2, (b) 1 (c) 3 (d) O

that one Toot of pX* ¥ qx+1=0

may be double of the other
(a) 20* =9gr (b) 2¢" = pr

[Q] z.qz:gpr {d] 2!1=9P'-T

Quadratic Equations and Inequations

94.

95.

96.

97.

98.

99.
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If —4 is a root of the equation x* + px -4 =0 and the
equation x* + px+g=0 has equal roots, then the
values of p and q are, respectively

la]-:iand%{h]:!and% It]%and:! ) 4 and 3

What is the condition that the equation
ax’ + bx+¢=0, where a#0 has both the roots
positivei (CDS 2011 W)

(a) o, b and ¢ are of same sign.

(t) o and b are of same sign.

(¢) b and ¢ have the same sign opposite to that of a

{d) o and ¢ have the same sign opposite to that of b

The region represented by x + vy 21 2x + y <2 is given
by the shaded portion of

The water acidity in a pool is considered when the
average pH reading of three daily measurement is
between 7.2 and 7.8, If the first two pH readings are
7.48 and 7.85, the range of pH value for the third
reading x that will result in the acidity level being
normal is

(a) 62 <x<809 (b] 627 < x< 807

[6) 67<x<87 [d} MNone of these

A company manufactures cassettes and its cost
equation for a week is C =300 + 1.5x and its revenue
equation is R =2x, where x is the number of cassetles
sold in a week. How many cassettes must be sold for
the company to realise a profit? )

(a) x>700 (b] x =650

{e) x> 600 (d) 500 < x

What is the least integral value of k for which the
equation x* -2 (k-1 x + Rk +1) =0 has both_the roots

positive?

OR "9

B-3

{cDSs 2010 1} -
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100. Tf @, P are the roots of 2x* —6x + 3 =0, then the value of
a P 1.1
[E+E)+3[E+B]+2ﬂﬁ is
(a) 12 (0] 23 lc) 13
101. The solution set of the equation
k+2)(x=-5(x-6l(x+1=144 is
(a) {7.- 3} (b) {7.-3.2}
[} f.-321} (d {7.2}
102, The solution set of the equation

,||'x= -15-{x-4}=ﬁ||'x’ -5x+4 is

() {4. - 1:-'} (6) {4,5)

o {4) (@ {5,-'—3:3}

(d) =13

f children, each childl gi\r_es a gift to
104. In a group 01[ the number of gifts is 132, ﬂienm?

other chﬂfd- o 8
[ T
m':::?hg ° (b) 10 [} 1 (d) 12

i ircraft was slowed d
. In a flight of 1600 km, an aircra om
105 I.;;d “zather. Its average spe_ed for the trip I'-E
reduced by 400 km/h and the time of ?]ng i""m‘:‘am
by 40 min. Then the actual time of flight

1
) : J1=h ()
b b) 1= h (e 2h
{al 12 h ( 3 i
106, A person on tour has ? 360 for his daily expenses, [f,
exceeds his tour programme by 4 days, he must g
down his daily expenses by ¥ 3 per day. Then th,
number of days of his tour programme 1s
(a] 20 days (b} 24 days {c) 25 days _{dl 23 days
107. I a+ b=2nt, bt c=6ma+c=2, where m is a ey |
and a b <c, then which one of the following

103. If 2x =3y <7) and (x + 6y <11), then which one of the P“?ﬂh:;d? (CDS 2009 yj
following is correct? ' (CDS 2008 1} = ) 0 M2 (o) 1€ m< 0
(a) x+y<5 [b)x+y<B [Jx+y<5 [d) x+ysb 0 BEmS1 -+ (d)1em<2
Answers
1. (d) 2. (b) 3. (c) 4, (b) 5. (c) 6. (c) 7. (c) B. (a) 9. (d) 10. (d)
11. (b) 12. (c) 13. (c) 14, (c) 15. (b) 16. (c) 17. (a) 18. (b) 18. (c) 20. (b)
21. (a) 22. (a) 23. (b) 24. (c) 25. (a) 26. () 27. (a) 28. (c) 29. (b) 30. (d)
31. (c) 32. (d) 33. (d) 34. (a) 35. (c) 36. (b) ar. (c) 38. (a) 39. (c) 40. (c)
41. (c) 42, (b) 43. (c) 44, (a) 45, (d) 46. (d) a7. (a) 48, (d) 49. (b) 50. (c)
51. (a) 52. (b) 53. (a) 54. (b) 55. (d) 56. (c) 57.(d) _58. (b) 59. (a) 60. (b)
61. (c) 62. (a) 63. (a) 64. (b) 65. (b) 66. (c) 67. (a) 68. (c) 69. (a) 70. (c)
71. (d) 72. (c) 73. (c) 74. (c) 75. (c) 76. (b) 77.(d)  78.(a) 79. (c) 80. (c)
81. (c) 82. (b) 83. (b) 84. (a) 8s. (b) 86. (a) 87.(b)  88. (c) 89. (d) 90. (b)
91. (c) 92. (a) 93. (c) 94. (b) 95. (d) 96. (b) 97.(b)  98. (c) 99. (¢)  100. (c}
101. (b) 102. (b)  103. (b) 104. (d)  105.(b)  106. (a) 107. (¢) - -

Hints and Solutions

1. dx'—6x=00r2x(2x—-3)=0

Maow, either x=00r 2x=3=0

x=00or x=312
when x &N, the equartion has no solution. So, solution set is ¢
or empty set.

2. The degree of equation is equal to maximum number of roots
it has roots, may be real or imaginary.

1
g jada —=20r x'—2x? + 1= 015 not a quadraric polynomial
X

2
3 x'+3
II.Jr+v--=m-2 = =y

x X
or 4i=y =0 —x'=3=0
is not a quadratic polynomial

2 = x+2=x" +dx—4

or 2 —x+2=x"—dx+4=0
or x* =Sx+6=0is a quadratic polynomial.

1
M. 2 +6x? +3x —-1=0is not a quadratic polynomial,

4, X +x+1=0x=1x==1
Pu:x=1inx’+x'+-l=uwege1:
T+14+1=320
LHS = RHS
<X =115 not a solurion, .
Substituting x = <1in the LHS, we get 'S
D +(=D+1=1=141=120
<. ¥==1i5 not a solution,
5. a]bzxinazx-—hixﬂr:ﬂ

= @%b’ ~1)=1(bx ~ =0

= w’*"ﬂ{tﬁ-ﬂ:n
2

= GX-1=GDrb2x_1=D

=3

ﬂ:x= lor b2x=1

x=Va'or x=1h?




1

10. Equal roots, ifD=0=B8—4AC=D

g 65xs8
i N
ar xe(6,8)
= (x-6)(x—8)<0

7. Lec o and B be the roots of the equation

X =3k +2k=1=0

- ef =2k -

But af=7 .
ven

- 2k1_1=?=2k1=3=k}=4 {gb }

= k=%2

On putting k==%2in given equation, we get X’ Féx+7=0

Now, yfb — dac = (6 = 4x7 = 36— B =245

Hence, roots of given equation are irrational,

8. Asax’—25x+4=0 has equal roorts,

Discriminant =(~2+5) — 4(a)4=0 (.-D=8?=4A0)
=3 W—-16a=0= a=5/4

9. A 4x’+kx+1is factorizable when D20, ie, k2 =162 0

iie, k*=160r k= 4or kS—4
B kx®—4x+k is factarizable when 16— 4k¥2 0
ie, when k'S dor —2<k<2

. 1
C kx® —2x+2 is factarizable when 4 — 8k = 0 ie, when REE

D 2x% = kx +k is factorizable when k*—8k20

But kik—g8)=0
= (k=0)and (k—820) or (ks 0-and k=850)
= kz8or k=0 --.

(eme)? = 4(1+m?)( —a’)=0
i - 4( +mi —m'a* = a’)=0
as 420

d-mia’-a’ —0=c'=a (1+m]

11, Here, 3% = 8x +(2k + 1) f

or 3%’ —8x—(2k+1)=0
Let first root be ot and second be 70t g

8 8 o |
Sum Dfmnts:u+‘}u=§=$ m:;:&-u_a

SQ- roors are 1 and E’.
3 3

Product of roots =1x3=1
-5 (ik+1]
— 2k + -
Also, product of roots = -—{Z—ﬂ =5 -9'- 3

? =5
= -3-=~tzk+1}=ﬂ=-sk-3==10=-6k=**=3
12,

2 =135 +21=0 = 2" =Tx— 6x+21=0
x(x—7)=3(x~7)=0=>@x=7)x—3)=0
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= x=72cr x=1
B % =9x+7=0=> (% ~7)(x—1)=0
= x=zar x=1
2
C ¥ —6x+9=0
=y (x=3)(x-N=0
= w=30r x=3
D 2% =21x+49=0
= (2x=7)(x-7)=0
7
=3 =—0r x=17
2
4=
13. Here,5umnfmots.5=4+2"5+ ;Emi
Pmducmfrnms.l:(‘”'ﬁ)[ﬂg]
2 2
16=7 9
o= 2
4 4
The required equarion is
X =Sx+P=0
x=-4x+%-::-=wx‘-xsx+9=n
14. Since, —15is a root of ax’ +x—3=0
a(=150 +(=15)-3=0
= 225a0-45=0 =an$f— =a=2
15. Here Ix+127 = x27-1=k2b6=x23
16. Here.%lzﬁ=x—1212=:xa‘ia
17. Here, =2x+3211= -2x28 =2 xS -8 =2x<—4§
18. Here, I +285x=(d=x)
= Ix+285x—4+x
=5 Ix+2s6x—4
= Ix—fxs—4-2
= -3x=-6
‘ =5 —XS=2 = x22
19. Since, one root of the equarion ax’ +x—3=0is—1
a(=1+(-1-3=0=20=4
P 4x1+x—~3=1]
Let other root of this equation is .
. P=-la=-3=a=>
4 4
20. Given equation is x° +x'* =2=0
= () +xP =2=0= X" +X-2=0

where (X=x")
=5 It is a quadratic equation in X
. Discriminant of X* + X—-2=01is
B! —4AC=T=4()(-2)=920
Hence, two real values of x satisfy the given equation.

P —

IR,
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21.

22,

23.

24,

25.

26.

27.

28.

CDS Pathfinder

ol +p?=(a+p)’ -20p ()

40=(8)'-2(P)
40— 64==2P
—2==2P=2 P=12
xl=x=-2=0
(x=2)(x+1)=0
So, x=2,x=—1both the roots are integers.
Here, f(x)=0=2 ax’ +bx+c=0

Sum of roots = - bfa, product of roots = ¢/a

If roots are real and equal, then D=0
ie, b? —dac=0

If roots are real and distinct, then D> 0
LE, b?=4ac>0

a+B=Sandaf=6
(= P)=(a+P)y —dof =(5)' —4x6=1
a-p==x1and a+f=5
ol —pi=(a+p)a-P)=5
1 ol -pi=15
Let the roots of the given equation
x'—ax+b=0be aand p.
a+pB=aand af=b

Now, |a—P|=4lc+p) —4ap =\a' —db
Here, 2x+325=:2xas-3=&2xES=:-x?:§

1
Again, 3x+1512==3x£11=:-x£?1

1

Combining values = ;S xS .

Here, consider 2x —y =1
= Values of (x,y) satisfying 2x —y =1are

x 2 0o |
¥ 3 -1 0
Sp, points P(2,3) and Q(0,— 1) divides the plane of the paper.
¢ lies on it. So, shaded part of the plane

Also, point (0, 0) does no
divided by line PQ does

On replacing inequality sign by equality.

nat contain (0, 0}

We get x+y=1

Values of (x,y) satisfying x +2y =2 are
X 0 2
y 1 0

0,1) and Q (2, 0) divides the plane of paper.
ot lies on it. So, shaded parc of plane

tain (0,0)

So, points P (
Also, the point (0,0) does n
divided by PQ does not con

L §x+ﬁ]21{x-6}=a-%-x+za-1x-z
215 3 10 3
9% + 602 10x — 60

=
s - x = — 120 (multiplying both sides by - 1)

30.

31.

32.

33.

34.

35.

= x=120
Thus, all real numbers X which are less than gr i ?
satisfies the inequation.
As |x]>3
When x2 0 then |x|=%
g x>3
\When x< 0 then [x|=—%
Y —x>3=px<—3
;o. x<—3or x>3
Given 4'—-3-2“2+32=g
= @) -122")+32=0
= Q¥ _g.2"=4-2"+32=0
= (2" -8)2" -4)=0
Eicher P =f=x=3
or Yef=ox=2
Here, a+p=—blaandaf =cla
: 1
Now, roots of required equation are ﬂ_ﬁ
—bla -b
5=_1.+l=a+ﬂ = / i
a P cfa c
T 1 1 a
Pe—r—m—=—
af da ¢

. Quadratic equation is

xl-[_-—b)x+f=ﬂ
c c

ol +bx+a=0

Ag a+f=24andx-P=8
Solving we gera=16and f=8
Sum of roots =0+ =24
Product of roots =16x8=128
. Required equation is x” —24x +128=0
Let roots of equation a’b%’ —(a’ +b’)x+1=0be & and .

a +b? 1
oa+f=——and af=——
P a’b’? B a

o-P=y(o+py-4qop =

{az _bzll . ﬂ?___bz
{ﬂ :'b ]‘}! a?bz

Now,

=% u..ﬂ:

On solvi i =
solving, we ger o 7 andﬁ-a—z

(x+1)=(x—1)?+x* (by pythagorus o™
e F 1= = 14X
x2-41r=ﬂ='-x{x—4}=ﬁ=:-x=-inr x=0
But x#0.% x =4 and other sides are 3, 5.
Area '-Elbxh:%xaxri:ﬂm’

Here,




36. Lec the smaller parc =x and other part =16
By condition, 2[16—-.\:}’-1’: 164
2(256+x* =32x) - x' = 164
X' —64x+348=0
(x=58)(x - 6)=0

=3 x=58,x=6here x 258
x=6
Here larger part =16—x=16—6=10
37. Here y=15 then 15=£—j-ax:ﬁx_m_u
3 =
= X = 6x+5x-30=0
= x(x—=6)+5(x—
= (x+5)(x—6)=0
= Other x=6or x=-5
But x#—=5s0x=6
Thus, figure has 6 points.
38, Here, a+f= §=
aﬁ—l
e il 1 B+m+u+zﬁ
ik r.:+2|3 [5+zc: (e +2P)B +2a)
o I +3p
aff +20.7 +2p° + 4of
3 +P) s iR 1

- ZIIZI.'.(\+ﬂ:Iz +of 1{2311._1 17
2

39. x*—6x+5=0

=» {x-EJ[x-'lll='U

== =50or 1

Also, [x-3|—2¢={x -3)=20r =(x=3)=2
x=50rx=1—--

o¥ — 6x+5=0and |x—3|=2are equivaligt

40. | A quadratic equation has

22 =3x+1=0

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

2
ie, a=%and p=1
and w=3x+2=0
= (x=2(x-1=0
= x=2x=1
5o, 1 ~2and 1=
a g

Ill, Let roors be ot and = —. th:er- product ==

£=-1=¢r.=-um c+a=0
a

IV. Here, x +B =2 and af =

maximum [wo reots.
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41.

42,

43.

44,

e n[ﬁ+1a}+|{u+lﬂ]
a+2p P+2a  (a+20)(P+20)
- 3 +P)
2(a? + B +50P
_ 3o +P) __ 3{a+f)
2[{u+[5}’-2uﬁ]+5a|3_2{u+|3}‘+u{3
X2 _n2

ax44+1 V7
2

So, all L Il Il and IV are correct.
The equation is x* +px+q =0
Sumof roots =—p=1+2=p=-13
Product of roots =g =1x2=2
. Equation gx’ = px + 1= 0 becomes

' = (=3 x+1=00r 2+ +1=0
x=—~lnr x==1
2

or  (x+)x+N)=0.

Given equation is 2t =3x—4=0

For getting a reciprocal roots, we replace x by l we get
X

0

= —hxl—3x+2=0=2 dx'+3x=2=0

Given, 1 +..l_=" w;.‘
x+a x+bh ¢ (x+a)(x+b) ¢
= 2ex+(a+blc=x"+(a+b)x+ab

= ! +{a+b-2)x+ab—ac—bc=0
Let the roots of above equation be o and i

Given, a+f=0
= - (a+b—2c)=0
=» a+b=2c ()]

Now, of=ab-ac—bc=ab—(a+b)c

= ab—(a+b)- “‘:"} tfrom Eq. (1]
?.ub —{a 14p? +2:rb] _a +b7:l
2 2

We have, 4x* =10
= (2x)' =150
= (x=TNEx+)=0 _
%o, either (2x=1=0and(2x+17)s0 L)
or (2x—1)S0and(2x+1)20 i)
From Eq. (i), 2wz tand 2xs -1

Xz % and xS -_;—1 which is not possible.

From Eq. (i), (x=1s pand (2¢+1)20
2xsland 2x2 -1

-1
xsland X2—
2 2

P2 _—15 xﬁi is the required solution set.
2
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45,

46.

47.

48.

49,

50.

51.

CDS Pathfinder

Here, x? = dx+420 =3 (x—2)’20

It is true for all real values of x as (x—2) is a perfect square.
So,xeR.

Here, x* =10x<—25 = x* = 10x+25<0

= (x=57<0

As(x —5)! is a perfect square, it is always positive.

A (x=57 40, chus (x = 5)? < 0 has no solution. Hence, X€ .

Consider line x=0and x +y=0

Clearly, x =0 is y-axis and (x +y)=0 passes through origin L€,
{0,0) consider any point (—1,0) inequality x +y2 0 does not
satisfies it so shaded part does not contain (= 1,0)

Also, point (1,0) satisfies the inequality so the shaded part
contain (1,0} Here, the first quadrant will be included as a
whole in the region of x.

Here, x 2 0s the region of plane to the right hand side of y-axis.
Consider x +y=2=> i— +y=1.50, this straight line meet x-axis

at (2,0) and y-axis at (0,7) So, this is the line joining P(0,1) and
Q (2, 0). Now, (0, 0) does nor satisfy (x -+ 2v)= 2 so the solution set
is the portion of plane on and above the line PQ.

Again, consider x +y < 2 is the portion on line PQ and below Q5.
The three portion ie, x2 0,x +2y22 and x + 2y S 2 intersect o
give the shaded portion PQR.

Here, 3x + 2y = 12 passes through the points (0,6) and (4,0} 5o,
graphTs line AB. Also, 3x 4 2y < 12 as the shaded region is below
AB.

x=0and y=0 are the y-axis and x-axis, respectively. x= 0 and
y20=> the region on the right hand side of y-axis and region
above x-axis, respectively.

The three portion x2 0 y 2 0 and 3x + 2y £ 12 intersects to give
the shaded portion OAB.

Asfx+d=x—1

Squaring both sides, we have
(x+9)=(x=2 = x+d4=x'+4-4x

= ¥ —Sx=0=x=0x=5
Bur for x=10 D4+ 4=0-=2
Viz=2

So, x =5 is the only solution,

Let the natural numbers be x and x + 1.
A+x+)=21=2 22+ 220 +1=221

P+ 2x-220=0= x" +x-110=0

(x+10{x=10)=0
¥=-=1land x=10

byl

52

53.

54.

55.

56.

57,

[ consecutive natural number
=x+']=Tﬂ+1=1‘I
i iti integers be

Jtive positive odd integ 2+ ang o

Butx=1u;s-ﬂ nex

Let the consec

s0 {2#+1]z+[3-“*3}?=130

= {4,;1+4x+1}+(-ix2+123f+9}=13‘3

o x1+2x—15=0

- (x +5)(x—3)=0

ok ;=3,x-'——5- but x#=5

. Two consecutive INTEEETS are 2x+1=7 and % +3xq %
7and 9. _ "

Since, o and p be the roots of the equation x” + py +q=g

. a+p=-pand afp=q

) S A I AN

o i)
1 [,1J=_1_=J.

(_E) B ofp g

Hence, required equation is )
- =B x0T (=BT)=0

and

x2-£x+—1'=0=? gxl=px+1=0

=
q9. 8

1
Let roots of equation be ot and =

1..r r
- Product ufmn:uxad— orl==—=r=p

P P
Let roots be o and B, then ot +f=~1
1. 1 1o B 1
— _=.—ﬁ-.—.—.—=—
a B 6 af 6
-1_1
'_=_._=_—;uﬂ=__,5
af 6

» Equation is X2+ x—6=0.
Let &, be the roots of the equation
ax’ +bx+ec=0

Sum of roots (o +ﬂ]=—£
a

and product of roots (aff)= z
a

By given condition, i
a+B=a’+p? = a+p=(0+p)—20p

2
= —E:[—.E) -3 E
a a a

= —M:b’-—zca:vzaczb?+a;bl

Here, roots are ot and e + 1.

@ +(C +17)=/(sum of roots)
==
{!=£:_1
2

Al
- e+ N=mor o’ +a=m




-

8 (-0 +20-1=ém

3 P =1=d4m

= P=4m+1
58. Here, & +B=(1+a")

and ﬁﬁ=%{a4+a’+1]

ol +p7 =(c+P) -208
=(1+a')' = (" +a’ +)
=T+ ﬂ‘+2ﬂ2 _ni_nl_..l

u2+ﬁ2=a2
1 1 1
+ ==
=0 i+p x+q r
= rix+p+x+q)=(x+p)(x+q)

= X +(p+q=)x+pg-(p+q)r=0
Let roots be & and (—a) then
a+(=o)=0

=-(p+tg-2r)=0= r=¥
S0, product of roots =pg —(p +g)r =pq~{p+q}.@

. _(p+af =1,
=l ZEpHr}

1
60. Here,a+ﬂ=-§anduﬁ=—3-

-a 1-P _(1—o)(+B)+(1+a)(1-PB)

BT R (1+a)(1+p)

1
_ gomall . eis TR AL
Tt +p)rop 1+(=23)+13 3 2

Sl 1=p _ 1—(a +p)+op
4o 1+{3 1+{a+ﬁ}+ﬂl3
_1-(-23)+w3_ 2
T4 (-23)+13 23

. The required equarion is
s =Sx4+P=0or x*=2x+3=0

=3

61. Le:_ﬁ_ﬁ-’iﬂ

X HIx+7

= YA +2x+7)=x" + 2 +1
= Ay-Duxly-N+H-1=0
Since, x is real.
= Discriminant 20

R(y-1)}-4(y-Doy=120
= 4{1?—1]{?'1‘73""'1:’2“
=3 _.14];{,,-—1]30

; 1
The above expression 2 0 and coefficient of y"<0
*+y lies between 0 and 1.

(formula)
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62. Given, px*+gx+r=0

Let the roors be @ and fb.
By given condition,  =2a

Product of roots (af) = - =2¢’ i)
p
Sum of roots (@ +B)= -3 =3a i)
P
On squaring Eq, (ii), we get
2
q
9a’=
Iﬁ“
= 9[ ] "'? [from Eq. ()]
2p) p
= 9p=2g"
. Let roots be @B, then %=% (given)

a+f=-1af=1

Fofnfrboesd

—T+1=-1+1~ﬂ

. Let price of tape recorder =T x

And number of students be n.

e x
Then, initially contribution per student =% =

When two students backed out. number of students left to
pay =n-12

2, Contriburion per student =3 ——2
r'r—
X X wmn=x(n=12)
condition, O — e

i n=2 n nin=12)
7 .
n =n
= I=nt—In=>x=

1705 x=195

170< ﬂ;—m~s 195

5]
=
—

340<n’ =21 390
341$n’ =2n41 5391

1< (-1 $39

Ja1sn-12m91

1846<n=1519.97
1846+ 15051997 +1
19.46 =n= 2077
n=20
2 1
n'=2n_(20)=20Q0) 360 _, .00
and X= ~aE s 3 5

G |15 1A T 11 A (O

. Let the increase in output be x% every year.

Let the output two years ago be P.
Then, last year's ourput

= 2 =p[1+—
P+Px1m ( '!ﬂﬂ]




162

66.

67.

68.

69,

CDS Pathfinder

x X X
Present output =P | 1+ — P14 — | —
put ( mn) ( mn) 100

]
(14X (1+L)=P[i+i‘—)
100/ 100 100
Since, output doubles in last two years.
F] 1
P[1+i) =2P = [1+i) =2
100 100
= 1+;§6-=Ji=u=1m{«ﬁ-1]%

Shortcut method

Here, present output =2P
Ourpur two Yyears aga =P
Let rate be x%

1
= P=p 1+%] = x=100(+2 = )%

1=x l

1=x ¥
1 1
p+i=B ot ne=13y
y 6
= 6y =13y +6=0
= 6yl =Yy ~dy+6=0
= Yy-3)-20-3)=0=( -2 -3)=0
2
; =-—and =
/ 3 2
when =E#—x =i=191=4—4x=:x=i
3 1-x 9 13
whgn y:é #L:E
2 -x 4

= 4x=9-0x = x=i
13

S =Sx+6>0 (x=2)(x=3)>0

o+ - -
2 3
= x<2or x>3
= x€]=o0,2[0r x€]3, 00
= xX€]=e0,2[U]3,eo
,fj_a,ﬁmsa [ (x = 4)* cannot be negative]
SE-49's0ecx—4=0=x=4

Xx—2 Xx=3 x—I_x-—J <0

Ix+1 Ix—-2 x+1 Ix-=2

o  (E=2Bx-2-(-36x+)_

(Bx+1(3x-2)

= ——-? <0
Gx+7(3x=-2)

=] (Bx+N(E3x-D<0

= 3[X+§)3[x-§)ﬂﬂ

- e

+ - =
= s 203 te
=1 2
—cyes
= 3 3
e -12
so, el T

70. The region is 2 rectangle bounded by the lines X=2ysg

71.

72,

73.

74,

75.

76.

y=—1landy=3 1
- Length of rectangle =5-2=3 units

greadth of rectangle =3=(-1)=4 units

. Area of the rectangle =32 4 sq units =12 sq units

1 1.2.1
" == ——
Given, a+b+x a b x
1 -l:la[nl
a+b+x x a b
—{ﬁ+b] [ﬂ+b.]= 2 I
= x**+{a+b)x+ap=
= Gitbaln - db (@+b)x+ab=g
= (x+a){x+b)=0=>x=-a-b
Since, @ and b are roots of the equation x* + ax+b=0.
S0, @' +a’+b=0andb’+ab+b=0
= 20’ +b=0and b(b+a+1)=0
= 2a’=-band b=0or b=—a—-1
Now, b=0and2a’+b=0=2a=0
b=-a-1and 2a’+b=0
= 1@ -a-1=0=sa=1or—12
S50,a=00r=1or=-12
Here, we have [y’ +|y|-6=0
= (l+3)(y[-2=0
=2 , Iy|=2 =y=%2 (o |y]+320
So, equation has only two distinct roots.
35&:2¢—65ec¢+1=ﬂ=Bseczd:-—-isecd;-;EﬂC@*’:“
= (4seco=NQ2sind-1)=0
= sec@=14or sechp=1/2""
But secd2lor sechps—1 v
Hence, the equation has no solurion,
Here, a+b=-1
. ab=1
@ +b'=(a+bf ~2ab =(~ )2 —2(+ ) =1-2=-1
szcm $in and cos® are the roots of the equit®
ax -bx+c=u
a a
= [:M‘ﬂﬂ-cos‘ejﬂsinama:b_z
r
= 1+z(£]=.£f.-42 A L
" a) q a) &
= 2
=2ac=b'~g aa:"b:-ﬂnc-ﬂ



77. The equation will have equal roots, if
D=Bz—-iac=|]
(ch]z—-ﬁ{Hn’}{;‘_a?):u
e [ (3 e nal)=0
=—4¢z+4a2+4nzaz=0=;c?__'ﬂin+nzj

78, Let e R g
Put e =y
g Sig
z
= 2 —4z2-1=0
= z=2:|:wl"§,as 220 = ™5y
S0, z=2+‘\l"§=?=““=1+£
= cos x =log (2 + JE}

79. Here, 3% ~™*7=g=3?

On comparing,
W =T 47=2
2 =Tx+5=0
Here, - D=b*-4ac=49-4(2)(5)=9

50, D> 0 so it has two real roors.
au. 2!’1‘-‘_211‘ 2=3 =2! _li_zl_zz =3

=5 16:2" =4.7" =3 =12.2" =3
= Pud ol P n g ymsd
12 4
81. Here, x=24+2=x-2=2
Squaring both sides :
(x—-27=2=>x" —bGx+4=2
= x*=dx+2=0
I_ s
82. X !-.ur=i: 1
ax=c k+1

=  (F=b)(k+N=(k=N(ax—0)

= x%k+x*—bxk—bx=kax—ke—ax+c
= (k+7)x*—x(bk+b+ka—a)+ke—c=0
Since, roots are reciprocal to each other.

So, product =1
i Ke=C 1= ke—c=k+1
oy, (k+7)
] i c+1
' = wk(e=TN)=c+1=2 k=c—_—;
83. Here, o+P=blacp=bla
bta b
sﬂ‘, E+JE=m+ﬁ=l =J:
J; o ,;Ilqﬂ ':ibfa a
84. Giyen, 2 =7x+3=0

SR 2xi—-ﬁx—-x+3=ﬂ.
S ax(x=3)=1(x=3)=0
(x=1(x-3)=0

=
=
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8s.

86.

a7.

88.

B9.

when x:l
- 2
1 1 a a
4l=| +al-|-i=0=14-=-3= —
() +e(3)-s=0mrv5-sm0m 2
a=4
when ¥=3

4(3) +a(3)-3=0
= B+3a-3I=0=a=-11
a=-Tlor 4
Here, a+P=6andaf=6 1'_\,‘
(@) =6 = ol +B7 426 =36

= o +pi=26-2(6)=24

(o +P)+ (0’ +B)+ (0 +B)

=(a+PB)(a? + B —af)+ (o + B+ (e +p)

=6(24 - 6)+(24)+(6)
=6(18)+30=108+30=138

Let Rahul obtains x marks in his fifth examination. Then

g XA ETIET2EB
e

= g0 2+ <o

= 4002323 + %< 450

= G00=323S x< 450 =323 = 77 <x<127

Hence, Rahul must ger 77 more marks on the fifth examination
to receive grade 'B',

Consider the equation x+y=0x=0andy=0

Clearly, (x=1y=—1) and (x =2,y =—2) satisfies x +y =0 plot
the point A (1,— 1) and B (2,—2) and join AB to obrain the group
x+y=0

Also, x =0 is y-axis and y =0 is x-axis.

So, x+¥< 0 is the part below the line AB and line AW. While
xz0andy=0is the point XOY.

So, ¥ =0,y =0is common paint of the two parts, Here, system
has exactly one solution (0,0).

Here, as x>0 and y>0 so both are positive and satisfies
x+yS3whenx=3y=1wegetx+y=5

Clearly, these does not satisfy x +2y <3 when x=1y=1, then
x+ys3

So, x =1y =1is one of the solutions.

As (0,0) satisfies x + 3y <3

And (0,0) satisfies x +y <2 .

Clearly, shaded region is the position commen to the line
x +3y =3 and below it and that on the line x +y =2 and below
it. o’

5o, shaded region is the solution sec
+yS2x+ysix20y20
Since, the r;fa

ts of equation
(@ +b?)x* —2(ac+bd) x + (¢ +d")=Dare equal.
& /i BI=4AC (+D=0)
= o Alackbd)} =4(a*+57)( +d)
= 'J'""azc5+b2d’+2nbcd=a’c’+a‘d‘+b’c:+bzd’
= (ad—bef =0=> ad=bc
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91.

92,

93.

94.

95.
96.

97.

CDS Pathfinder

Here, for equation x> +bx+¢=0
a+p=-bap=c
X +px+g=0
ka+kp=—pkaP=q
qb? =K ap (o +P) =k (@+p) of
=[k(a+p) ap
gb® =pc

and for

Mow,

CIECE

On comparing
I=Ix=x—3=6=x = x=12
Here, par’+qx+r=0
Ler roots be @ and 20,
a+20=—3
p
= =9 .(0)
p
a-a=l = 20i=L
P P
? -
L=2a=2 _q] from Eq [ﬂ[’.'ﬂ::—q]]
p p ip
r_2q° 2
—=—2 =29 =9
p 9%’

Since, — 4 is a root of x* + px—4=10
(-4 +p(-4)-4=0=2p=3
As roots of x° + px + g = 0 being equal.

D=B"-4AC=0
=5 p’—éq-ﬂori’—ﬁ@:ﬂmq:-:v
9
<0, =3q=-
p=23q 3

a and ¢ have the same sign opposite to that of b.

As point 0(0,0) does not satisfy x +y21

So, the part of plane on and above the line x+y=11is the
solution sec of x +y2 1

Also, (0,0) satisfies 2x +y < 2 50 the portion of the plane on and
below the line 2x +y =2, is the solution of 2x +y <2

. The region represented by x+y212x+y<2 is the portion
common to both, which is given by the graph in (b).

As the chird pH 15 &

Then, 72< 282782 X (75 (given condition)
= 72¢ '5‘3:”{?.3

= 216<1533+ x <234

= 216-1533<x<234-1533 =627 < x < 807

Hence, pH range is 627 <x< 807

98.

99.

100.

102.

For profit naveris > COo%E
25> 300+ 1.5%
Z 2 —-15X> 300+ 1.5x—15x
s 0.5x> 300
— %5300 =2 x>300
2
Id fo

. More than 600 cassettes must be sold for the Ompiny
realise profic
.+ The condition
ax’ +bhx+c= 0 are

b 4
—2>0and =>0

a a
is x! r_z{kr-'l}x-l-{?k‘l' =0 whose FOOLs 31,

fo[ ,bm.h the roots of the €quage,
positive, if

Given equation

positive.
b 2=V ks
a 1
1
znd E:?ﬁ—l}n:—-}k}_-
a 1 2

: k=1
Hence, the least value k in given answer is 4.

Here, a+p=3.ap=3/2 \ .
A 2 2
[%+ g-]+3(i+%)+zaﬁﬁal=ﬁ:ﬂﬁ + ilisﬂhmﬁ
_(@+p)-20p +3|:u'.+|3:|+2{:ﬂ
op of

?- - -
=?Lﬂ3+3_§+g(i)
w2 32 2

=8 4+2 s3=446+3=13
312

32
(x+2)(x—5)x— ) (x + ) =144

Here, 24(-6)==5+1=—4
[(x+2)(x = 8)] [(x = 5) (x + 1)] =144
(x? = 4x —12)(x* — 4x —5) =144 . |
Put xl"u-rix=_y P
= ' (y=12)(y—5)=144 o
= y* =17y - 84=0, factorizing
i (y=20(y+4)=0
- y=2lor — 4
Fory=21 Fory=—4
x2—41t=2'l xz_.rjxg'ﬂii‘
x'=x=21=0 K —dx+4=0"
(x=7(x+3)=0 (x-2)=0
x=Jor x=-13 — x=2
50 solution set is (7,-3,2)
The equation is

V=16 = (x— )= 52 = 5x+ 4
(= 4)(x+4) - flx = 4) (x—4) = flx = Dx =4
x=4) [Jx+4 = fx =4 = Jx—1)=0

So, either x—4=0=x=4



1

e e e e —

SN B e

NP I o e
gquaring both sides
{x+-‘i]+{.t-=’.i}-2-.,|llx‘-15 =y
x+1=24x3 =16
Again squaring,
| ¥ 42 +1= 4{;(2_15}
1 Y 312—E‘)rr-65=n
—-(-2)%
- oEDEVTBE 2128
1 2x3 )
| x= or x=_25
i g
x-:s —__E
13, 2
But x=T does not satisfies the equation, so solution set is
{4.5}
103. Civen thar,
=<7 i)
.and x+6<1 ..(ii)
On adding Eqgs. (i) and (ii), we pet
iy =y +x+6y<?+1
= Ix+3y<iB
= x+y<6
104. Let number of children be x.
= Each child gives a gift to every other child.
. One child gives x — 1 gifts to others.
So, x(x—1)=132
= X =x=132=0
= x'—12x+11x=132=0
=5 2(x=12)+11{x-12)=
= (x+11)(x=12)=
= x==1lor x=12
x#—=1150, x=12
Hence, the number of children is 12.
105. Let the average speed of aircraft be x km/h. Time taken to
cover a distance of 1600 km/h
_ 1600, N0
x
Speed of aircraft when reduced by 400 = (x = 400)km/h
: - 1600 (i)
S0, time tak = h
ime taken now PR
As by reduting the speed, the time is increased by 40 min
r— 40 2
| =—=-h
| . &0 3
! According to question,
| 1 ..I “2
l 16001600 _2 1600 -——m--]-;
| x=400 x 3 x= .
[ = 2 (x — 400) = 1600 X 400% 3
=¥ ; x' —400x —960000=0
A
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= = 400+ /4000000 -
2
= 40042000
2

= = 2400 —1600

2 3
Bur x# =800
= x=1200km/h

. Actual time of fligh =520 1600 _ 4,
X 1200 3

106.

107.

Let the number of days of tour = x

; Daily expenditure = o
i X

When number of days of tour are increased, then new number
of days =x +4&

Daily expenditure now =T (E —3)

X

S0, {x+4}(ﬂ-3)=m

= 360+ 990 _ 15 _3¢=360
x

= 1440-12x~3x"=0

=3 x'+4x—480=0

= (x=20)(x +24)=0

So, Xx=2or x==24

But xw—24

So, x=20 ;

Number of days of his tour programme was 20.

Given, a+b=2m’ . i)
b+c=6m - sv i)

and a+c=2 o ) (i)

On adding Eqs. (i, (i) and () we'gec
2a+b+c)=2m +6m+2

*

a+b+c=m’+3im+1
Subtracting Eq. (i) from Eq. (iv)
a=m’=3m+1
Subtracting Eq. (i) from Eq. (iv)
b=m’+3m—1
Subtracting Eq. (i) from Eq. (iv)
c==m’+3m+1

=

i)

As asband bse
S m!=3m+1€m’ +3m-1
and m +im—-12-m +3m+1
= emz2and 2m* <2
1

= mE;and -1Em=1

15.':'1151

3




