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QUADRATIC EQUATION 10. Ifx*+9y*—4x+3=0,x,ye R, thenxandy
1.  If o and B are the distinct roots of the equation respectively lie in the intervals:
X + (3)"x + 3" = 0, then the value of 11 11
96, 12 96,12 M| =77 | and | =77
o (o = 1)+ B (B "~1)isequal to : 33 33
(1) 56 x 3% (2) 56 x 3% 11
(3) 52 x 3% (4) 28 x 37 @ [_5’5} and {1, 3]
2. The number of real roots of the equation (3) [1. 3] and [, 3]
e —e™ - 2e™ — 126 + e+ 1 =0is:
11
12 2)4 (3)6 @1 (4 [1, 3] and [—55}
3. If o P are roots of the equation
5 11. The number of distinct real roots of the equation
X +5(x/§)x+10=0,oc>Band P, = a" - B" for . 3 5 |
3" +4x - 12x"+4=0is
cach positive integer n, then the value of 12. The set of all values of k > —1, for which the
[Pano +5\/§P17P19] is equal to equation (3x + 4x + 3)° — (k +1) 3x> + 4x + 3)
P,sP 2P;
1Py + 5V2Piy (3x* + 4x + 2) + k(3x* + 4x + 2)* = 0 has real
4. The number of real solutions of the equation, roots, is :
X —|x|-12=0is: 5
(1)2 2)3 3)1 44 @) (1’5} 2)12,3)
s. Ifa+b+ c=1,ab+ bc +ca=2 and abc = 3, 1 13
then the value of a* + b* + ¢' is equal to ©) [_E’IJ “) [5’5} —{
13. cosecl8°is aroot of the equation :
6. Let o,Pbe two roots of the equation 1) Chox—4=0 @) A +2%— 120
2 1/4 172 _ 8 8
X“+(20)""x+(5)"° =0.Then o + ° is equal to B)x—2x+4=0 @) x> —2x-4=0
(1) 10 (2)100  (3)50 (4) 160 14. The numbers of pairs (a, b) of real numbers,
7 The numbEuigERl 100t QP ~quation such that whenever a is a root of the equation
e™ —e™ —4e™ —e* +1=0 is equal to . ) ) . _
X"+ax+b=0, o —2is also a root of this
equation, is :
8. The sum of all integral values of k (k # 0) for
16 22 (3)4 48
_ . 2 1 2
which the equation 1 ——2 :E in x has | 15. The number of the real roots of the equation
X— X—
. 27 .
no real roots, is x+1)P+x-35= e 1s
9. Let A # 0 be in R. If o and B are the roots of the
16. Let p and q be two positive numbers such that
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equation x> — X + 21 = 0, and o and y are the

roots of equation 3x* — 10x + 27A = 0, then %

is equal to

p+q=2and p* + g* = 272. Then p and q are
roots of the equation :

()x2-2x+2=0
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2)x2-2x+8=0 20. Let o and B be two real numbers such that
3)x2-2x+136=0 o+ P =1and aff =-1. Let p, = ()" + (B),
@) x2-2x+16=0 Pn_1 =11 and p, , ; = 29 for some integer
17. The integer 'k, for which the inequality n> 1. Then, the value of p,2 is
2-23k-1 k2 -7 is valid fi
X & X +38 >0 is valid for every 21. The number of solutions of the equation
XInR, s : log,(x — 1) = log,(x — 3) is
(13 22 (3)0 4) 4
18. Ifo,P € Raresuchthat1—2i(herei2=-1)isa | 22. Letf:[-1, 1] = R be defined as
root of 72 + az + = 0, then (o0 — B) is equal to : f(x) = ax2 + bx + c for all x € [-1, 1], where a,
(1)-3 2)-7 3)7 3 b, ¢ € R such that f(-1) = 2, f(-1) = 1 and for
19. Let o and B be the roots of x2 — 6x —2 =0. If x € (=1, 1) the maximum value of f"(x) is %
a,,—2a, |
a,= o — Brfor n 2 1, then the value of 3a 18: If f(x) < a, x € [-1, 1], then the least value of o
9
is equal to
(H2 @1 (3)4 43
23. The value of 3 + 1 1 is equal to
4+
1
3+ I
4+
3+..0
(1) 1.5+3 2) 2+3
3) 3+24/3 @) 4+3
| 4

4
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SOLUTION
As, (oc2 +\/§) = —(3)1/4' o
= (a4 +2:3a? + 3) =3a? (On squaring)
5@t +3)= (-3
= o’ +6a*+9=30" (Again squaring)
ot +3a"+9=0
>
(Multiply by a*)
So, a'* = 9a* -3a®

a'? =-9a* -3(-9-3a")

= o= 96" +27+ 947

Hence, al? =(27)2

- (a12 )8 _ (27)8
= OL% — (3)24

Similarly p*® = (3)*

. a%(alz D+ B% (BIZ —1)= (3)24 %52

= Option (3) is correct.

e e 2e™ —12¢% +e*+1=0
= (e™-1) —e*(e™ ~1) =12
(63" — 1)2 (e* —e - e'“) =12

12
e —1

H/_J
decreasing (let g(x))

X —2x
_e 9

= e —e”

increasing (let f (x))

g(x)
f(x)

v

oL~

= No. of real roots = 2

4542 x+10=0
& po=a" - B" (Given)

w P,;Py +5V2 PPy _ Py (Py +5\2Py)
PisPig+5V2Py  Pg(Py +5v2Py)

P (a2 — B +542(at? _B")y)
Po(al — B +5v2 (a8 _p'%y)

P, (0 (o +5v2) - B (B +542))
Py (0 (0 +542) ~ B8 (B +5v2))

Since OL+5\/_=—10/OL (D)
& B+5v2=-10/B (2
Now put there values in above expression
- 10P; Pg
—10P4 P,
x>~ |x|-12=0

(x| + 3)(x| -4 =0
[x|=4=x==2
a+b+c*=(@+b+c)-2%Zab=-3

(ab + bc + ca)® = L(ab)* + 2abcZa

= 3(ab)* =2
a* + b+ ¢ = (a® + b* +c%)? — 2% (ab)?
=9-2(-2)=13

(2 +45) =20 <2

x*=-5=x%¥=25

o+ p* =50

4

-4 -t+1=0,e"=t>0

:>t2—t—4_l+i2
tt

=0
2 1
> o -—a—-6=0,a=t+=->2
t

= o =3, -2 (reject)

:>t+l=3

t

= The number of real roots =2
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g 2 1 2 10. x*+9y*-4x+3=0
x—-1 x-2 k (x*=4x)+(9y)+3=0
x e R—{1,2} (C—4x+4) +(9y) +3-4=0
= kQx-4-x+1)=2x*-3x+2) (x—2)+(3y) =1
= k(x-3)=2(x*-3x+2) 2
(x-2)"  y’ . .
forx 3. k=2[x—3+ 2 43 (1)2 + 2 =1 (equation of an ellipse).
’ x-3 ()
3
X—3+ Xx—3 22\/5’ vx>3 As it is equation of an ellipse, x & y can vary
inside the ellipse.
& x—3+—2— <22, ¥x<-3 P
X_3 1 1
5 So, x-2 e[-1,1] and ye[——,—}
32(x—3+ +3je(—oo,6—4ﬁ}u[6+4ﬁ,oo) 33
—
for no real roots X€[1,3] ye|:—l,l}
k €(6—442,6+4+/2) {0} 33
Integral k € {1,2..... 11} 1. 3x'+4x° - 122 +4=0
Sum of k = 66 So, Let f(x) = 3x* + 4x’ — 12x* + 4
9. 30’ -100+27A =0 (1) s Px) = 12x(x% + x = 2)
o —a +20=0 () =12x (x+2) (x—-1)

(1) —3(2) gives
“Toa+2lh=0=a=3A

Put o = 3% in equation (1) we get
9L’ —3L+21-0

1
I =1= K=§ asA#=0

1
Now a =3\ = 7u=§
a+B=1=p=2/3

10
oc+y=§ = y=3

EX3
%Z%—ﬂg
9

FO=- 4 _ +

\ 4
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13.

Bx*+4x +3Y— (k+ 1) Bx* +4x +3) Bx* +4x +2)
+k (37 +4x+2)*=0

Let 3x> +4x+3=a

and 3x*+4x +2=b = b=a-1

Given equation becomes

= a’—(k+l)ab +kb* =0

= a(a—kb)—b(a—kb) =0

= (a-kb)(a-b) =0 = a=kbora=>b
(reject)

‘+a=kb

= 3x°+4x+3 =k (3x* +4x+2)

= 3(k-Dx* +4(k-1)x+(2k-3)=0
for real roots D > 0

=16 (k-1)"-4 (3(k-1)) 2k -3) >0

=4 (k-1){4(k-1)-3(2k-3)}>0

= 4(k-1) {-2k+5} >0

= —4(k-1) {2k-5} >0

= (k-1)(2k-5)<0

+ — +
WLLLL222 828082 k
i }

1 5/2

k=1
.. ke |l,—| Ans.
2
cosec18° =— ! :i:\/g+l
sin18° J§_1

Let cosecl8° =x = \/g +1

—=x-1=45
Squaring both sides, we get
X -2x+1=5

=x}-2x-4=0

14.

Consider the equation x> + ax + b=0

If has two roots (not necessarily real o & )
Eithera=p ora # 3

Case (1) If a = B, then it is repeated root. Given
that o — 2 is also a root

So,a=a’-2=(a+ D)(@-2)=0
>oa=-lora=2

When a = -1 then (a, b) = (2, 1)

o =2 then (a, b) = (-4, 4)

Case (2) If o # B Then
Moa=o’-2andp=p>-2

Here (a, B) = (2, —1) or (-1, 2)

Hence (a, b) = (—(a + B), af)

=(-1,-2)

) a=p’-2 and =0’ -2
Thenoa—-B=p’-’=P-a) P+ )

Since o #p wegeta+B=p+a’—4
oa+p=(a+p)-2ap-4

Thus —1 = 1 -2 a3 — 4 which implies

ofy = -1 Therefore (a, b) = (—(a + B), af)
=(,-1)

D oa=o’-2=p>-2and o #p

Sa=-p

Thusa=2,=-2

a=-1,B=1

Therefore (a, b) = (0, 4) & (0, -1)

AV) p=0o’ -2 =Pp*—2 and o # B is same as (III)
Therefore we get 6 pairs of (a, b)

Which are (2, 1), (-4, 4), (-1,-2), (1,-1) (0, 4)
Option (1)




Now, D <0

= (x-2)(x-5)=0

m Quadratic Equation ALLEN® .
15.  Case-l 18. - o,p € R = other rootis 1 + 2i
x<5 o =—(sum of roots) =—(1 - 2i + 1 +2i) =2
(x+ 12— (x—5)= 2 [ = product of roots = (1- 2i) (1 +2i) =5
4 o= B=-T
3 option (2)
2_ —_— =
1=+ D=7 =0 19. a2 — 60— 2=0
301 al®— 60’ -208=0
x+l=2,-2 Similarly B0 — 6B% — 288 = 0
x= 43 (o = B1%) — 6(a” ~ p*) - 2(a* ~ ) = 0
2 2 =a,—6a,-2a,=0
Case-I1
X>5 — Lza% =2
3a,
x+D)+E-5=— 20, x*-x-1=0 roots = a,
4 2—a-1=0= ol ="+ gn!
1 2 _ —1=0> n+l — ny n-1
(x+1)2+(x+1)—5—=0 b =P b b +p
4 +
-1+ .
X = > (rejected as x > 5) P =P 4P
So, the equation have two real root. 29=P +11
16. Consider (p?+q?)?—2p2q2 =272 P =18
((p + @)? - 2pq)* — 2p*q? =272 Pnz =324
- 22 =
16— 16pq + 2p%q? = 272 21 log,(x — 1) = log,(x - 3)
(p9)* - 8pq - 128 =0
2 :>llog (X—l)zlog (x—3)
(pq)” —8pq—128=0 2 72 2 .
12 &
:8i24:16,—8 = log,(x—1) " =log,(x-3) :
s
:>(x—1)1/2:x—3 5
* pq=16 g
12 _ 5
. Required equation : x2— (2)x + 16 =0 =x-1=x7+9-6x /f
2_ - 3
17. x2-23K-1)x+8K2—-7>0 =X =Tx+10=0 5
%
3

=>4 (BK-12-4%x1x8K2-7)<0
=29K2-6K+1-8K2+7<0
=>K2-6K+8<0
=>K-4)(K-2)<0

- Keaa)

=x=2,5

But x # 2 because it is not satisfying the domain of

given equation i.e log,(x — 3) — its domain x > 3

finally x is 5

.. No. of solutions = 1.
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4
22, f:[-1,1]>R 1
; ] 24, Let x=3+ q
f(x)=ax2+bx+c 4+ 0
f-)=a-b+c=2 (1) 3+ 1
4+
f(-1)=-2a+b=1 ..(2) 3+..0
M) — ~ 1 1
f"(x) = 2a So, x=3+ 1—3+4X+1
1 44—
= Max. value of {"(x) =2a = — X X
2 X
:>(x—3)= il
:}a:l;b:é;c:ﬁ (X+)
4 2 4 =>Ux+1)x-3)=x
x2 3 13 =4x2-12x+x-3=X
f)= X 4 2xs 22
2 4 =4x2-12x-3=0
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%]
- N \

3 —1

For,x e [-1,1] = 2<{(x) <5

‘. Least value of a.is 5

12+4J(12) +12x4  12+,/12(16)

2x4 8
_1244x243 34243
) 8 2
ngix/gzlji\/g.

But only positive value is accepted
So,x=1.5++/3

X




