un

. If o and B are the roots of the equation ax® + bx + ¢ = 0, where

a# 0, then (ac. + b) (af} + b) is equal to: [2014-1]
(a) ab (b) be (c) ca (d) abe

The roots of the equation 2a%* — 2abx + b? = 0 when a < 0 and
b > 0 are: [2014-1]
(z) Sometimes complex (b) Always irrational

(¢) Always complex (d) Always real

Every quadratic equation ax” + bx + c=0where @, b, c, e R, a # 0
has [2014-11]

(@) exactly one real root (b) at least one real root.
(c) at least two real roots (d) at most two real roots.
If a, P are the roots of ax® + bx + c=0and a + h, § + & are the roots

of px* + gx + r=0, then what is / equal to? [2014-11]
1{b ¢ 1B
e s ) P (e i O
@ 2[9 P] i 2( a p)
(b g !( b q]
= [tac i ] i e
(c) z(p a} (d) T

In solving a problem that reduces to 2 quadratic equation, one
student makes a mistake in the constant term and obtains 8 and 2
for roots. Another student makes a mistake only in the coefficient
of first-degree term and finds —9 and ~1 for roots. The correct
equation is [2015.1]
(@) ¥-10x+9=0

() ¥~10x+16=0

(®) ¥*-10x+9=0
d *-8x-9=0

. If m and n are the roots of the equation (x + p) (x + g)— k=0, then

the roots of the equation (x — m) (x — n) + k= 0 are 12015-11
(a) pandg )] 1 and -

P q
(¢) —pand-¢ (d) p+gandp-g

If2p +3g=18 and 4p? + 4pg —3¢* ~ 36 = 0, then what is (2p + ¢)
equal to? J2015-1)

{a) 6 (&) 7 (c) 10 (d) 20

Polynomial, Quadrati
Equations and Inequalities

8. Ifthe sum of the roots of the equation ax + bx + ¢ = 0 is equal to
the sum of their squares, then [2015-IT}

(a) a*+hp2=¢? b) a*+b=a+b
(€) ab+b*=2ac (d) ab—b*=2ac
9. If the roots of the equation ¥ — nx + m = 0 differ by 1, then
[2015-1T)
(@) P~dm-1=0
(€) m*+4n+1=0

(B) n+d4m—1=0
(@d) m*—4n—-1=0

Consider the following for the next two (02) items that follow:
Let o and B (@ < B) be the roots of the equation x? + bx + ¢ = 0, where

b>0andc<0. [2016-I]
10. Consider the following:
. B<-u 2. B<lal
Which of the above is/are correct?
(@) 1 only (b) 2 only
(c) Both 1and2 (d) Neither | nor 2

-11. Consider the following:
. a+f+ap>0 2. &’B+pla=0
Which of the above is/are correct?
(@) 1 only (b) 2 only
(c) Both 1 and2 (d) Neither 1 nor 2
12, If one root of the equation (/ — m) 2 + Ix + 1 = 0 is double the other

and [ is real, then what is the greatest value of m? [2016-1]
9 9 8 8
(@) = (&) 3 (c) 0 (d) 9

Consider the following for the next two (02) items that follow:
Let o and {3 be the roots of the equation x? — (1 — 2a2) x + (1 — 2a%) = 0
13. Under what condition does the above equation have real roots?

[2016-11]
(a) @<l (b) 2> 1 (c) azil (d) azzl
> 2 2 2
14. Under what condition is —= + 1-313 <1? 12016-11]
o
@ <l ® &>
(c) a*>1 (d) d*e (11] only
39



Consider the following for the next twe (02) items that follow:

2x2 + 3x — 0, = 0 has roots -2 and P while the equation x? — 3mx + 2m> =0
has both roots positive, where o >0 and f > 0.

15.

16,

17.

18.

19.

20,

21.

22.

23.

25.

What is the value of o? [2016-11]
(@) 112 ) 1 () 2 ) 4
If B, 2, 2m are in GP, then what is the value of BJr; ? [2016-1I]
(@) 1 (b 2 (c) 4 (d) 6

If the roots of the equation x* + px + g = 0 are in the same ratio
as those of the equation x* + Ix + m = 0, then which one of the
following is correct? [2017-1]
(a) PPm=0Pq (b) mp=Pp (c) mp=q¢* (&) m’p*=Pq

If the graph of a quadratic polynomial lies entirely above x-axis,
then which one of the following is correct? [2017-1]
(a) Both the roots are real

(b) One root is real and the other is complex

{c) Both the roots are complex

(d) Cannot say

If cot o and cot B are the roots of the equation x* + bx + ¢ = 0 with

b # 0, then the value of cot (o + p) is [2017-1}
=1 l1-¢ b
—_— b Ll —_— —

B = iR e

The roots of the equation J2017-IT]

(g-nNx2+@F-p)x+(@p-q)=0are
(@) (r—pYlg—r),172 @) p-9lig-r),1
(c) (g-nNlp-9),1 (d (r-p)p-q),1/2

It is given that the roots of the equation x* —4x — log, P =0 are real.
For this, the minimum value of P is J2017-11]
) —

1 1
a) — b)) — d) 1
@ 27 ® 64 81 ¢
If & and B are the roots of the equation 3x + 2x + 1 = 0, then the
equation whose roots are o + ! and B+ a ! is [2017-11]

(@) 32 +8x+16=0 (b) 32 -8x-16=0
(¢) 32 +8x—16=0 (d) ¥+8+16=0

1

In APQR, ZR = . Iftan[i;) and tfm(%) are the roots of the

equation ax? + bx + ¢ = 0, then which one of the following is

correct? [2017-11]

(@) a=b+c (b) b=c+a (c) e=at+tb (d) b=c

If o and P ( 0) are the roots of the quadratic equation x* + ox ~p =0,

then the quadratic expression —x% + ox + B where x € R has
J2018-11)

1 9
(@) Least value = (b) Least value 2

(c) Greatest value -:I (d) Greatest value %

The ratio of roots of the equations ax? + bx+c=0and px? +gx +r=0

are equal. If D, and D, are respective discriminants, then what is
Dy

2L cqual to? [2018-11]
)
a b
fa) — @& —
e e
o8
(e} = {d) None of these
r

PorynomiAL, QuapraTiC EQUATIONS AND INEQUALITIES

26.

27.

28.

29.

30.

31

32

33

34,

3s.

36.

3

The equation px? + gx + = 0 (where p, g, r, all are positive) has
distinct real roots @ and b. Which one of the following is correct?
[2019-1)
(@) a=0,6>0(b) a<0,b<0 (c) a>0,6<0(d) a<0,b>0
If the roots of the equation x* + px + ¢ = 0 are tan 19° and tan 26°,
then which one of the following is correct? [2019-I}
(@ g-p=1 () p-q=1 (c) p+q=2 @) p+q=3
Ifboth p and g belong to the set {1,2,3,4}, then how many equations
of the form px? + gx + 1 = 0 will have real roots? [2019-1}
(@) 12 (b) 10 © 7 @ 6
What is the value of k for which the sum of the squares of the roots
of 2x* — 2(k — 2)x — (k + 1) = 0 is minimum? [2019-11}

(@) -1 (®) 1 @ 2

If the roots of the equation a(b — ¢) x> + b(c—a) x + cla—b) =0
are equal, then which one of the following is correct? [2019-II]
(a) a,band care in AP

(b) a,band c are in GP

(¢) a,bandc are in HP

(d) a, b and e do not follow any regular pattern

3
() o

Under which one of the following conditions will the quadratic

equation x* + mx + 2 = 0 always have real roots? [2019-11]
(@) 23<m?<8 #) V3sm’<4
(c) m=8 @ m*<\3
What is the value of 2 + ___ll—__? [2019-1T]
24—
1
2 ——
2+.m0
@ yz-1 & 2+t (© 3 (@ 4
Consider the following statements in respect of the quadratic
equation [2019-11]

4(x - p)(x—g) — r* = 0, where p, g and r are real numbers:
1. The roots are real

2. The roots are equal ifp=g and =0

Which of the above statements is/are correct?

(a) 1only (b) 2only

(¢) Both1and?2 (d) Neither 1 nor 2

Which one of the following is the second degree polynomial

function f(x) where f(0) = 5, f(~1)= 10 and f(1) =62 (2019-HI]
(@) 52-2x+5 (b) 3?-2x-5
(¢) 3x2-2x+5 (d) 3% —-10x+5

If p and ¢ are the roots of the equation x* — 30x + 221 = 0, what is
the value of p* + ¢°? [2019-IT)

(@ 7010 (b 7110 () 7210  (d) 7240
If coto and cot are the roots of the equation x* — 3x + 2 = 0 then

what is cot(o. + ) equal to? [2020-1 & 11}
1 1 :
(a) 3 (&) 3 (c) 2 @ 3

The roots o and B of a quadratic equation satisfy the relations
a+p=a?+p? and of = 2P What is the number of such quadratic
equations? [2020-1 & 1]
(@) 0 @) 4

b 2 () 3

——————— &y oy SRR B e



58. The number of real roots of the equation x* 3 x|+ 2=101is 69. What are the roots of the equation x> ~x — 6| =x+2?  [2019-1]

[2015-11} (@) -2,1,4 (b) 0,2,4 (o) 0,1,4 (d) -2,2,4
(a) 4 b) 3 (e) 2 (d 1 70. The number of real roots for the equation x* + 9jx| + 20 = 0 is
59, If x2 ~ px + 4 > 0 for all real values of x, then which one of the [2019-1}
following is correct? [2016-1] (a) Zero (b) One (¢) Two (d) Three
(@ |pl<d4 O |plsd4 (o) lpr4 @ |plz4 71. If 2 — 3x + 2| = x% — 3x + 2, then which one of the following is
correct? [2019-11]
Consider the following for the next two (02) items that follow: )t =t
27(:2? =
Consider the function f(x) = e ) [2016-1] (b) 15x<52
4 : © l<x<2
60. How many solutions does the function f(x) = 1 have? (d) xis any real value except 3 and 4
(@) Ome (b} Two (¢} Three (d} Four

72. What is the solution of x <4, y=0andx <~ 4,y <0? [2019-IT}
(@) x2-4,y<0 () x<4,y20
(¢) x<4,y=0 (d) x=2-4,y=0

61. How many solutions does the function f(x) = —1 have?
(@) One () Two (¢) Three (d) Four
62. Ifc>0and4a + ¢ < 2b, then ax? — bx + ¢ = 0 has a root in which
o of e following itcaevalyl j2ele1y 73. How many real roots does the equation x* + 3jx| + 2 = 0 have?
(a) (0,2) (b) (2.3) (c) (3.4 (d) (-2.0) [2019-11]
63. If both the roots of the equation x> — 2kr + & — 4 = 0 lie between Ze b Tw e
_3 and 5, then which one of the following is correct?  [2016-H] felizes L tEChE ) 40 T | it

(@) ~2<k<2 (b) ~5<k<3 74, If, 1.5 < x < 4.5, then which one of the following is correct?
(6) -3<k<5 ) -1<k<3 [2020-1 & IT]
64. If | a | denotes the absolute value of an integer, then which of the (@) (2x-3)2x-9)>0 ) (2x-3)2c~9)<0
following are correct? [2017-1If (©) (2x-3)2x-9)=0 (@) (2x-3)2x-9)<0
;- :abl : lil lﬁlbll i 2. la+bj<lal + bl 75. If f(x)=3x'~5x+p and £(0) and f(1) are opposite in sign,
- a—0 2 a—
Select the ]correct answer using the code given below. then which of the following is correct ? [2020-T& IT]
(a) 1and2 only (b) 2and 3 only (@) 2<p<0 (b) 2<p<2
(¢) 1and3 only (d) 1,2and3 (c) O<p=<2 (d) 3<p<5
65. The sum of all real roots of the equation v~ 3 + [x—3[-2=10 76. Consider all the real roots of the equation x* — 10x* + 9 = 0
is (e What s the sum of the absolute values of the roots?  [2021-I1]
(@) 2 () 3 (c) 4 @ 6 (a) 4 (®) 6 (c) 8 (@ 10
66. The equation |1 — x| +x* =5 has [2018-] 77. Consider the inequations 5x~4y+ 12<0,x+y<2,x<0andy>0.
(a) arational root and an irrational root Which one of the following points lies in the common region?
(B) two rational roots [2022-1]
(¢) two irrational roots (a) (0,0) & =2,4) (0 L4 (@ (-1,2)
(d) no real roots 78. How many real numbers satisfy the equation
67. Let [x] denote the greatest integer function. What is the number of -4+ x-7 =157 [2023-1]
solutions of the equation x> — 4x + [x] = 0 in the interval {0, 2]? (@) Only one (5) Only two
\ 120180 (¢) Only three (d) Infinitely many
(a) Zero (No solution) (b) One 79. For how many integral values of k, the equation x2 — 4x + k= 0,
(c) Two (d) Three where & is an integer has real roots and both of them lie in the
68. Consider the following expressions: J2018-11] interval (0, 5)7 [2023-1]
1. x+xz_i (@) 3 (b) 4 (e) 5 (d) 6
x Consider the following for the next two (02) items that follow:
J s dl e Consider the equation (1 —x)* + (5 —x)* =82,
2. R bk Xt : 4
. x 80. What is the number of real roots of the equation? (2023-II}
3. 32-S5x+ab (@) O ® 2 (c) 4 (d) 8
RS 81. What is the sum of all the roots of the equation? [2023-IT]
x* —ax+b° (a) 24 b 12 {c) 10 (d) 6
i 82. 1f—2 and /3 are roots of the equation a, + a,x + ay® + a®
x x+35 + x* = 0 where a,, a,, a,, a, are integers, then which one of the
Which of the above are rational expressions? following is correct? [2024-1]
(@) 1,4 and 5 only (b) 1,3,4 and 5 only (@) a,=a,=0 (b) a,=0anda,=-5
(¢) 2,4andS5 only (d) 1 and 2 only (¢) a;=6,a;=0 (d) ay=0anda,=5
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~b—\b* —4e
g=———=r—~_ {Fuxp
2

balb? —4e

B S
2

b+\b —4e

and',ct5=—-—-—2-—-—

- B <—a and p < ja) both are correct.
11. (b) Sumofroots=a +p=-b
Multiplication of roots =aff = ¢
Hence
a+tBtap=-b+c
a?p + o= of (a + B) = be
wbh>0&e<0
b+ e<0&-be>0
12. (b) Given equation is
(—myx*+lx+1=0
Let o and 2a be the roots of given equation

-1
L3a= Ton and o (20) = m
3 1
20 ——— s
T ol —m)? and 2a ok
R
(I —m) [ —m)
ey
= ol-m

=22-914+9m=10

For [ to be real discriminant should be

b —dacz 0
=8l -4x2%x9m=0

ms=

=R =

13. (d) Usingax® +bx+c=10
a=1,b=~(1-2a) &c=(1-24%
For roots to be real,

b —4acz0

= [ (1 -2a)P - 4(1) (1-2a%) 2 0
=1 +4a* 42 -4+ 842> 0

= dg*+6a - 2a2-3>0

=d4g* +4a2 320

= (2a*-1) (22> +3)20

b i Grgad
2 2
<
14, (@) a+p= o =(1-2a%) &

Tl
af = = =(1~2a%
o’ +B?

(of)*

Now, é +El2- =)=
(e +P)° ~2aﬁ<l
(apy’

<1

Ondotiing: —
n solving; —————
¢ 4a* - 4a® +1

=40 -1 <4a - 4a® +1

1

=4t <2 = at< 3
15. (¢) 22 +3x—a=0
Its roots are: -2 & .

£ | tad

= 1
i e — =2_ T
WS B2=p 3

a
Now, — =2=a= f-".><l =a=2
2 2

16. (a) If B, 2, 2m are in GP, then

U
[
3

Tof

lll

I
(3=}
x
~ (2

=

£
I

o I T

=m=4
o B = xfA=1

17. (@) Leta, b be the roots of
x* +px+g=0
So,atb=-p,ab=gq ..(3)
Let ¢, d be the roots of
P+lk+m=0
So,e+d=—lLcd=m ..[ii)
Given that roots of both the equations are in
the same ratio.

So, %: ;‘;- ...(iii)
b
= o w(i¥)
a c

=
On adding eq. (iif) & (iv), we get

kel
—t— = —
b a d ¢
I +b Fvdt
= ——
ab cd
732 3 2
-8 +bh s +d 5
ab ed
L @AV +2ab I +d’ +2cd
ab cd
2 2
i, (a+b) =(c+d)
ab ed
e S e
= (_g)____(_f_)_ (fl‘Oll‘] (l} and (ji))
q m
= p’m = Iq.

18. (¢) Since the graph is not meeting the x-axis
at all, roots are Complex numbers.

19. (b) Given equation, x>+ bx+¢=0
Roots are cot a, cot f.

Porynomiar, QuapraTtic EQUATIONS AND INEQUALITIES

20.

21,

22,

Sum of roots =cot a +cot f=—b
Product of roots =cota. - cot P=¢
cote-cotf—1 e¢-1 l-¢

s cotp+cotee b b

(b) Given equation, (g — rix® + (r — plx +
(p-g)=0 2l
Ifx=1,theng—r+r—-p+p—-q=0.

2. 1 is one root of given equation.

Since, the given equation is quadratic
equation, we know that product of ool
(4

= -.\: h *.

a

Let the second root be o. ‘&f"’ 4
: L s A

2 (1) (o) - S =

(c) x*—4x~log, P=0

For roots to be real, discriminant > 0
= b? 2 4dac = (-4)* 2 4(1) (- log,P)
= 16 24 log,P

=42>-log,P

1
> =
= ‘E..lug;[.P)
1

1
ST > —
=523 RS =Pz 31’

.. The minimum value of P is Elf :
(@) 3+ 2x+1=0,

Sum of the roots=a + = 5 (1)

[ =

Product of the roats =a. - B = ..(i1)

We have to find the equation with the roots

a+pandp+a.

Sum of the roots (§) =o + 1+ + !
a+f

()

(from (i), (ii))

.::2_2::_?:_(1_—8

3 3 R

Product of the roots
(P)=(a+ PP + o)

(er3)od)

“"'—



35.

6.

3.

38.

f-l)=a~b+5=10

f)y=a+b+5=6

Adding equation (i) and (ii) we get:

2a+10=16

=2a=6

=a=3

Now, putting the value of a = 3 in the

equation (i), we get:

3-p+5=10

b=-2

So, the value of f(x) =3x? - 2x + 5

(b) p+q=30and pg =221
Pre=p+9*x @' -pa+q)

=(p+q)(p+9)"~3pg)

=30 = ((30)% - 3(221))=T7110

(b) The quadratic equation is x*~3x+2=0

-{2)

Sum of roots = cota +cotf = =3

i)
(i)

Product of roots =cota.cotP = =2

coto.cotf -1
cotP +cota
2-1
3

(&) ap =a?f?

= af-a?p=0
= af(l-af)=0
=ap=00p=1
So, o+ B =a’+p?

cot(a+p)=

cot{o+f)= %

G.le,ﬁcf.:l

So, "l“+|3=é—2‘+ﬂz

p

ﬁ ﬁ_E_B2:>ﬂ(B 1)—

oo

= @-DE*-1=0
= @E-1)P-DE*+p+1)=0
= B-1B+p+1)=0

e IB__—livri

" 1
Now, put the value of f in o =E

o= 1, o= ﬂ
2
Here two value of a and [} takes place.

So, the number of quadratic equations will
be two.

(d) Given quadratic equation is x*+2x +k
=0
Since, roots are real

39.

40.

41.

42,

43.

=D=z0

= QP-4 (k)20 = k<1

(@) Given quadratic equation 4x* +2x— 1
=0 1)
If @, B are the roots of Eq. (i), then these
value will satisfy the given equation.

4a2+20-1=0
and 4p2+2p-1=0
From Eq. (i),

.. (i)
(it}

=3 -1
s = — o+p=—
Sum of roots s B 2

-1
=
=B 3

On putting the value of B in Eq. (iii),
4(%“12 +a]—l=-—2|3

= p=—2a’-2a

(c) Let the roots be a and ‘l’

.xaxl=£::»k=5 o

a 5
(¢) Let other root be f
We have, x(x + 1) +1=0
=x+tx+1=0
As k is root of the equation.
B=-1-k (1)
Now, sumofroots p+k=~1 = p=—1-%
=R
(d) Since, we know that if a quadratic

equation ax? + bx + ¢ = 0 has real roots of
equal magnitude and opposite sign.

Then, 5=0 ()
Lk=0,-5

And product of roots <0 ..(if)

;0<k<£
3

Hence, no such value exist.

(b) Hint: Use concept of sum of root and
product of roots.

. (¢) Given, equation ax* + bx+c=0

- Roots are sinf and cos@

", sinf + cosf = —9-
a

45.

(1)

And sin@ x cos@ = £ .. (i)
a
Now after squaring equ (i) & putting values
we get
—~b*+2ac=0
(¢) Given equation,

~(5k+1)x+5k=0

Porynomiar, QuapraTic EQUATIONS AND INEQUALITIES

47.

Let the roots are o and f§.

opo Ok Skt
4 4
Sk
and O‘--B——4-

Given that, a— p=1= (¢ ~By=1
= (@t By-4op=1

2
= 25k +I+l(}k=1+5k
16
= k=3or e
5
@ +a+p=-pandop=g

a?+pP=-manda’BP=n

o +p =(a+B)(a+ B’ -3ap)=-m

= —plp* -3q) =-m
mtn=ppt-3g)+ ¢

=p+q’-

(@) a+P=a+bh fF)
ofp=ab-c

=ab=ap+c (i)
. Quadratic equation with roots a and b is,
¥—(a+byx+ab=0

From (i) and (ii),

= xi—(a+Puxtap+c=0

=@ —ax—Prtaptc=0

. (¢) X*—ax—bx—cx+bctca=0

49.

=x2-(a+b+cx+bctca=0
For equal roots, D =0
=[-(@a+b+)P-4bc+ca)=0
= g+ b+ ¢ +2ab—2bc—2ca=0
=(@t+b-cP=0

Latb-c=0

(d ~at+tp=9%0af=¢q

2P =16=(0~P)=2

» (a~P) +4ap = (a+B)
=>4+4g =64=4g=15

(d) Let the quadratic equation be ax® + bx
+ ¢ = 0 and roots be « and .

a+B="Landa.p==
a a
Now, o+ p=af

= —£=£::~b+c=0
a a

*. There are infinite possible values for which

51.

52.

b + ¢ = 0. So, infinitely many quadratic
equations are possible.

(@) p, q are the roots of x* + bx + ¢ =0
ptg=-bandpg=c

Now, p*+g*— 11 pg=0

= (p-97-9pg=0

=p-g=3c

(c) Statement 1: o2+ p?=(a+pP-2ap
=2=-2ap

=oa=-1/p

-—-_"'—



64.

65.

66.

67.

(d) For absolute value all the given
statements are true.

(@ k-3P+px-3]-2=0

Letlx—3|=t
LPHE-2=0=2+2-t-2=0

= {+2)(-1)=0

=t=-Z2o0rt=1

Since ¢ is modulus of a number, it cannot be
negative.

at=l=k-3]=1

=x~-3=1 or x-3=-1
=x=4or2

Sum of roots =4 +2=6.

(@) 1 =x]+x*=5

First case: When x < 1, |1 — x| is positive.
Ll-x+x2=5

=Sptex-d=0

Roots are !—i—z‘ﬂ—i

Since, x < 1, root cannot be H;/ﬁ. So,
the root is l_éfﬁ , which is irrational.
Second case: Ifx> 1, |1 —x|=-1+x

S ll=x+22=5

=x-l+x=5

=2 +x-6=0

=2 +3x-2x—-6=0

=x=2,~3

Since x > 1, root cannot be —3. So, root is 2
which is rational.

.. Given expression has one irrational root
and One rational root.

(B) X2 ~4x+[x]=0
Casel:LetO<sx<1 =[x]=0
A4+ 0=0=x(x-4)=0
=x=0,x=4
x=4can’tbetakenin0<x<1
Sx=0

Case2:Letl<sx<2 =[x]=1
L —4x+1=0

roots are 2+ 43

In interval 1 < x <2, 2 + +/3 are not the
TOOts,

Case3:Letx=2 =[x]=2
Sat—dx+2=0
16—
roots are -4———2——§ =242
Since, x =2, roots can’t be 2 + V2
.. There is only one solution, i.e.,x =0

68.

69.

70,

71.

72.

(b) A rational expression is nothing more
than a fraction in which the numerator and
denominator are polynomials.

1, 3, 4 and 5 are rational expression.

(d) Ttis given that [x* — x — 6 =x+2

[ 2% —x—6] =](x—3) (x +2)]

[Ge=3)0x + 2)| = {{x — 3)x + 2) if (x ~ 3)
(x+2)>0}

0= 3)x + D=~ (= 3 + 2) if (6~ 3)
(x+2)<0

Case 1: (x — 3)(x + 2) 2 0 then,
xe(~o,~2]U (3, x)
andx?-x-6=x+2
=xt-2x-8=0

=x-dHx+2)=0
=x=4,-2 € (~o,—2][3, %)
Therefore the roots of quadratic equation are
4and -2

Case 2: (x - 3)(x+2) <0thenx e [-2, 3]
and— (x* —x-6)=x+2

=?-4=0

= E-2}x+2)=0
=x=2,-2¢e[-23]
Therefore, the roots of quadratic equation are
2 and -2.

(a) Given:

2+ 9] +20=0

Case- 1:ifx>0

=x2+9x+20=0
=>(x+4)(x+5=0

=x=-4-5

80, F(x) has no real roots for this case
Case-2ifx<0

=x2-9x+20=0

= (x—4)x-5)=0

=x=4ors

x<0

50, F(x) has no real root for this case
Therefore, no solution.

(©) W=3x+2>x2-3x+2
Forx*-3x+220
-3x+2>x1-3x+2

No real value of x satisfies
Forx? - 3x 42 <=0
~?-3x+2)>x2—3x+2
#-3x+2<0

(x—-1)}x-2)<0

l1<x<2

(c) Wehave, x<4,y20

xs-4,y=0

Porynomiar, QuapraTic EQUATIONS AND INEQUALITIES

73.

74.

7s.

76,

Possible value of x and y
x=14,3,2,1,0,~1,-2,-3,-4,-5 ..}
y=1{0,1,2,3,4} )
Andx= {—4,-5,-6.-7...}
y=1{0,-1,-2,-3,-4...} ... (i)
From intersection of (i) and (ii), we get
x<-4,y=0

(a) Ifx<0then|x}=—xandifx>0then xi=x
Forx<0

2+3=0+2=0

(x~ Dix—2)=0

x=1,2

But for condition x < 0, x = 1, 2 does not
satisfy.

Forx>0

¥+3(x)+2=0

(x+1)(x+2)=0

=)

But for conditionx > 0, x=~1, —2 does not
satisfy.

Therefore, there are no real roots.

(d) Itis given that: 1.5sx<4.5

3
So, the critical points will be: x=1.5= 5o
&
2
Further, we get: 2x-3=0o0r2x-9=0

Now, changing the inequality to equality
form, we get:

x=45=

+yve . —-ve L_Tve
x=312 x=912

The wavy curve of the values (2x — 3)(2x—-9)
are seen negative.

(Zx-3)2x-9) <0

(c) Given: fix)=3x>-5x+p

= f0)=3(0)-5(0) +p=p

Now, A1) =3(1 -5(1) +p=-2+p

Since the numbers are opposite in sign,
A0)x 1) <0

px(-2+p)<0
PX(@-2<0

sop (0, 2)

(c) Hint: Letx® =y, After solving quadratic
x =33 %

. sum=8§

(@) x=0,p=2=(0,2)

x=-2,y=0=(-2,0)
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