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QUADRATIC EQUATIONS

OBJECTIVE PROBLEMS

The solution of the equationx+-;=2 will be
(@) 2,-1 (b)0,-1,-¢
(c) -1,—? (d) None of these

The roots of the given equation(p-qg)x*+(q—r)x+(r—p) =0 are

(@) =5 () =
© =2 () 8

If x2+y2=25x =12, then x=
(a) {3, 4} (b) {3, -3}
(C) {3’ 4’ _3’ _4} (d) {_3’ _3}

The roots of the equationax? +1)- @ +1x=0 are

(a) a2 (b)a, 2a
(c) a,-;; (d) None of these
1 .
The value of 2+ 5
1
2+

R+ ... Q
@) 1-V2 (b) 1+V2
(c) 1:V2 (d) None of these
The number of real solutions of the equationx|?— 3|x|+2=0 are
(@)1 (b) 2
(c)3 (d) 4
The roots of the equationx* -sx?-9=0 are
(@) +3,1 (b) 3 i
(C) 2 =i (d)None of these
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Let one root of ax? +bx +c=0 Where ab,c are integers bes++s, then the other root is

(@) 3-+5 (b)3

(c) Vs (d) None of these

The roots of the equationyax+1+1=+/x are

(@0 (b)1

(©0,1 (d) None

The value of x:\/2+\/2+7m.is

(a)-1 (b)1

(c)2 (d)3

If Px)=ax?+bx+c and Qx)=-ax? +dx +¢ Where acz0, then px).Qx)=0has at least
(a) Four real roots (b) Two real roots
(c) Four imaginary roots (d)None cégk

The real roots of the equationx? + 5/ x| + 4=0 are
(@-1,4 (b)1, 4
(c)-4,4 (d) None of these

If the roots of the equation (p? +¢%)x* —2q(p+r)x + (@*>+r?)=0 be real and equal, thenp,qr will be

in

(@) A.P. (b) G.P.

(c) H.P. (d) None of these

Let o« and g be the roots of the equatiork? +x+1=0 The equation whose roots are®, 5’ is
(@) x2-x-1=0 (b) x2-x+1=0

(€) x2+x-1=0 (d)x2+x+1=0

If the product of the roots of the equationa2x?+6x+ a?+1=0 is -a, then the value ofa will
be

(@) -1 (b)1

(c) 2 (d)—2

If x*°-7x"*+10= 0, then x=

(a) {125} (b) {8}

(OX (d) {125, 8}

www.sakshieducation.com



17.

18.

19.

20.

21.

22.

23.

24.

25.

www.sakshieducation.com

The number of roots of the equation|xf -7 |x F 12= (is
(@1 (b) 2

(c)3 (d)4

The equation Jix+1) -.[x -1 =/@x-1 has

(a) No solution (b) One solution (c)Two solutions (d) More than two solutions
The number of solutions oflog, (x—1)= log, (x— 3)

(@3 (b)1

()2 (d)o

If the roots of the given equation 2x*+3(1 - 2)x+ A+ 4= C be equal in magnitude but
opposite in sign, theni=

@1 (b) 2

(c)3 (d) 2/3

If a root of the equation x* + px+12= 0 is 4, while the roots of the equation? + px+q=0 are
same, then the value ofywill be

(@4 (b) 4/49

(c) 49/4 (d) None of these

The equatione* -x-1=0 has

(a) Only one real root =0

(b) At least two real roots

(c) Exactly two real roots

(d) Infinitely many real roots

The number of solutions for the equationx’ -5|x |+ 6= Cis

(@) 4 (b) 3

(€) 2 d)1

The values of & and 'b' for which equation x*-4x®+ax®+bx+1= 0 have four real roots
(@-6,-4 (b)-6,5

(c)-6,4 (d)6,-4

If a+b+c=0,a#0,a,b,c0Q, then both the roots of the equationax* +bx+c=0 are
(a) Rational (b) Non-real

(c) Irrational (d) Zero
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If a+b+c=0, then the roots of the equationax? +3px +2c=0 are

(a) Equal (b) Imaginary
(c) Real (d) None of these

If the roots of the given equation(cosp-1)x? +(cosp)x +sinp =0 are real, then

(8) po ) (0)po[-32)  (@eoem  (d)poo2n

The roots of the equation

(@® +b*)t*-2(ac+bd)t + (c*+d ? =0 are equal, then
(a) ab=dc (b) ac=hd

(C) ad+bc=0 (d)%:%

The expressionx? +2bx +¢ has the positive value if
(8) b?-4c>0 (b) b? -4c<o0

(€) c2<b (d) b2 <c

If the roots of the equationspx2 +2gx +r =0

and gx? - 2,/prx+q =0 be real, then

(@) p=q (D) a® =pr

(C) p*=ar (d) r*=pa

If .mn are real andizm, then the roots of the equations - m)x? -5( +m)x-2( -m)=0 are

(a) Complex (b) Real and distinct

(c) Real and equal (d) None of these

The least integerk which makes the roots of the equation? +sx+k =0 imaginary is

(a) 4 (b) 5

(c)6 (d)7

The condition for the roots of the equation,
(c? —ab)x? - 2(a% -hc)x + (b2 -ac) = 0 t0 be equal is
(@) a=0 (b)b=0

(¢)c=0 (d) None of these

Roots of ax2 +b=0 are real and distinct if
(a) ab>o0 (b) ab<o
(€) ab>o0 (d)ab<o
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The expressiony =ax? +bx +¢c_has always the same sign a&sif

(a) 4ac <b? (b) 4ac > b2

(C) ac<b? (d) ac > b2

x2+x+1+2k(x2 -x -1)=0iS a perfect square for how many values &
(@2 (b)0

(©1 (d)3

Let p,q0{1234}. The number of equations of the formpx2 +qx +1=0 having real roots is
(@) 15 (b)9

ON (d)8

If the roots of equation x? +a2 =8x+6a are real, then

(a) aD28] (b) a0[-28]

(C)an(28) (d)aoe29)

If a root of the equation ax?+bx+c=0be reciprocal of a root of the equation

thenax?+b'x+c =0, then

() (cc’ - aa)? = (ba’ - cb')(ab’ - bc')

(b) (b’ -aa’)? = (ca’ ~bc') (@b’ ~bc’)

(C) (cc' - aa)? = (ba' +cb')(ab’ +bc)

(d) None of these

If « and g are the roots of the equationsx?+3x+7=0, then

(a) -3

(-2

5

If the roots of the equation ax? +Bx+c=0 are o, and the roots of the equationx? + px+q=0

()2

()2

are a2, g*, then value ofp will be

B2 -2AC
(8) B3

If « and g are the roots of the equationx?-ax+1-b=0 then @ +15+1)=

()b

(c)1-b

2AC - B?
(b) =2

(d) None of these

(b) —b
(d)b-1
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If the sum of the roots of the quadratic equationax® +bx+c=0 is equal to the sum of the
squares of their reciprocals, thena/c,b/a,c/bare in

(@) A.P. (b) G.P. (c) H.P. (d) None of these

If the roots of the equationx?+2mx +m? -2m+6=0 are same, then the value ah will be

(@)3 (b)0 (c)2 (d)-1

If the sum of the roots of the equationax?+bx +c=0 be equal to the sum of their squares,

then
() aa+b)=2nc (b) ca+c)=2ab
(C) ba+b) = 2ac (d) ba+by=ac

If a5 are the roots ofx?+px+1=0 and y,sare the roots of x? +gx+1=0,then ¢>-p2=

(@) @-NB-ya+3)B+3)

(b) @+ B+ n@-a)B+a)

(C) @+N(B+n@+a)B+9)

(d) None of these

If 2+iV/3 is a root of the equationx?+px+q=0, wherep and q are real, then (p,q) =

(@) 47 (b) @-7)

() (4,7) (d)e4-7)

If the roots of the equation ax?2+bx+c=0be sand g, then the roots of the equation

cx?+bx+a=0 are

(@) -a.-5 (b) a,%

(c) % (d) None of these

1
B
The quadratic in p, such that A.M. of its roots isa and G.M. isG, is
(@) t*-2At+G*’=0 (b)t*-2At-G*=0

(c) t*+2At+G*=0 (d) None of these

If the sum of the roots of the equationx?+px+q=0 is three times their difference, then
which one of the following is true
(@) 9p? = 2q (b) 297 =9p

(C) 2p? =9q (d) 997 = 2p
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. A two digit number is four times the sum and threetimes the product of its digits. The

number is
(a) 42 (b) 24
(c) 12 (d)21

. If the product of roots of the equation, mx* + 6x+ (2m—-1)= 0 is —1, then the value ofm will
be
()1 (b)-1 © (-1

1 1
+
X+p X+

. If the roots of the equation ] :% are equal in magnitude but opposite in sign, then

the product of the roots will be

p*+9° (p* +9?)
G (b) ==
(c) p? -9’ (d) (p*-9%)
2 2
. If o, are the roots of the equationax2 +bx +c =0, then aﬁ“:b + aa/ib -
2 2
()2 (b) 2
2 2
(0) 2 (d) -2
. The equation formed by decreasing each root ak? +bx +c=0 by 1 is2x? +8x+2=0, then
(@a=-b (b)b=-c
(c)c=-a (db=a+c
. If the ratio of the roots of x> +ox +c=0 and x? +qx+r =0 be the same, then
(a) r2c=b%q (b) r?0 =c?q
(C) rb? = cq? (d) rc? =bq?

. If the ratio of the roots of ax? +20x +c=0 IS Ssame as the ratio of the roots ofx?+2gqx+r =0,

then
b _ q b2 _ q2
(@) x pr (b) P
(c) i—g :‘;—: (d) None of these
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If the sum of the roots of the equationx? +px+q=0 is equal to the sum of their squares,

then
(@) p* -9 =0 (b) p? +a? = 2q
() p2+p=2q (d) None of these

Let «,5 be the roots ofx?-x+p=0 and y,5 be the roots of x2-ax+q=0. If a,5y,6 are in

G.P., then integral values ofp,q are respectively

(@) -2, — 32 ®-2,3 (c)-6,3  (d)-6 —32
If the roots of ax?+bx+c=0 are a,5 and the roots of ax? +ex +c =0 are a-k,s-k then Bbzz__iif
is equal to
(@) 0 b)1
AN a)’
©[2) (@) (2]
If a, Bare the roots ofox? +ex+1=0, then the equation with the roots%,% is
(@) 2x? +3x+18=0 (b) x2 +6x-9=0
(C) x> +6x+9=0 (d) x2-6x+9=0

If pandq are the roots ofx2 +px+q=0, then
(a) p=1lq=-2 (b) p=-2qg=1
(C) p=1g=0 (d) p=-2q=0

If a5 are the roots ofax? +bx+c=0 and a+s a?+p2% ao®*+p* arein G.P., wherea=b?-4ac,

then
(@) azo (b)ba=0
(c) evz0 (d)a=0

If 1-i is a root of the equationx?-ax+b=0, then b=

(@) -2 (b)-1

(€1 (d)2

If a, Bare the roots of the equationx? + 2x+4 =0, then a—13+% is equal to
1 1

()-1 (b)

(c) 32 (d)%
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If aandb are roots of x> -px+q=0, then 1+
a

ol

(a) 2 OF
©) (d)2
q
Product of real roots of the equationt?x?+|x|+9=0
(a) Is always positive (b)Is always negative
(c) Does not exist (d) None of these
If a pare the roots ofax? +bx +c=0, then the equation whose roots are+a,2+gis
(a) ax® +x@a-b)+4a-2b+c=0
(b) ax? + x@@a-b)+4a+2b+c=0
(C) ax? +x(b - 4a)+4a+2b+c =0

(d) ax? + x(b - 4a)+ 4a-2b+c=0

If one root of the equation x? + px +q=0is the square of the other, then

(@) p*+a*-a@p+n=0  (b)p®+qg*+a@+3p)=0

() p*+a®+q@p-n=0  (d)p*+a®+aa-3p)=0

Let two numbers have arithmetic mean 9 and geomettimean 4. Then these numbers are

the roots of the quadratic equation

(a) x2-18x-16=0 (b) x?>-18x+16 =0

(C) x2+18x-16=0 (d) x> +18x+16 =0

If o=p but o®?=5¢-3 and p?=55-3, then the equation whose roots are/s and g/a is

(a) 3x2-25x+3=0 (b) x2+5x-3=0

(C) x> -5x+3=0 (d) 3x?-19x+3=0

Difference between the corresponding roots ok?+ax+b=0 and x*>+bx+a=0 IS same and

azb, then

(@) atb+4=0 (b)a+b-4=0

(c) a-b-4=0 (d)a-b+4=0

If 3is a root of x? +kx-24 =0, it is also a root of
(a) x? +5x+k=0 (b) x2-5x+k=0

(C) x?-kx+6=0 (d) x? +kx+24 =0
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If x,y,z are real and distinct, then

u=x?+4y? +922 -6yz -3z -2y IS always

(a) Non-negative (b) Non-positive

(c) Zero (d) None of these

If a root of the equations x* + px+g=0 and x2 +ax+ =0 iS common, then its value will be

(where pza and q= )

a-g pB-aq 9-8 qr PB-aq
(a)a_IO (b) o (c)a_por i (d) None of these

If x2-3x+2be a factor of x* - px? +q,then (p,q) =

(a) (3, 4) (b) (4, 5)

(c) (4, 3) (d) (5, 4)

If the two equations x>-cx+d=0 and x?>-ax+b=0 have one common root and the second
has equal roots, thenzp +d) =

(@0 (b)a+c

(C) ac (d) -ac

If xis real, the expressionzzx—";6 takes all value in the interval
X~ +3X+

@y oL
(c) [—%%} (d) None of these

If x is real, the functionw will assume all real values, provided

(@) a>b>c (b) a<b<c

(c) a>c<b (d) a<c<b

If the equation ax"+a,_,x"'+..+ax=0, a #0, n=2, has a positive rootx=a, then the
equation na,x"* +(n-1a,,x"2 +...+a, =0 has a positive root, which is

(a) Greater than or equal &0 (b)Equal toa

(c) Greater thamn (d) Smaller tham

If aand B (a< P are the roots of the equationx? +bx +c=0, where c<o<b, then

(@) o<a<p (b)a<o<p<al

(C)a<ﬂ<0 (d)a<0<|a|<,8
www.sakshieducation.com
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X2 +14x +9
X2 +2x +

3

will be

(@4,-5 (b)5, -4

(c)-4,5 (d)-4,-5

If x2-hx-21=0,x2-3m+35=0 (h>0) has a common root, then the value of is equal to
(@1 (b) 2

(c)3 (d)4

If the roots of the equationx? -2ax+a>+a-3=o0are real and less than 3, then
(b) 2<as<3

(a) a<2

(c) 3<as<4 (d)a>4

If b>a, then the equation(x-a)x-b)=1 has

(a) Both roots inabj
(b) Both roots in-ew,a)
(c) Both roots inp, + )

(d) One root in(-=,a and the other i, + )

If Sis a set ofp(x) is polynomial of degree<2 such that r)=0, Pa)=1,P'(x)>00x0 (01, then

(@) s=o0

(b) s=ax+(-ax2 D0ad @)

(C) s=ax+@-ax’0anR

(d) s=ax + @ -ax? Dao ©2)

The smallest value ofx2-3x+3 in the interval ¢33/2) is

(@) 3/4 (b)5
(c)-15 (d)-20
The maximum possible number of real roots of equabin x°-6x?>-4x+5=0 iS
@0 (b)3
(c)4 (d)5
The solution set of the equationgx? - (p +q?x +(p +q)? =0 IS
Pa P
@ {q ' p} (b) {pq' q}
a pP*q p*q P-ap-q
(C){p’pq} (d){ P a } (e){ p
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If xis real and satisfiesx + 2>x + 4, then

(b) x>0

(a) X<-2

(c) 3<x<0

If a, B and y are the roots of equationx®-3x2+x+5=0 then y=xa?+apy Satisfies the

equation

(@) y*+y+2=0

(C) y* +3y

If a, fandy are the roots ofx®+8 =0, then the equation whose roots are? g2and y?is

2-y-3=0

(@) x*-8=0

(C) x® +64

=0

(d) 8<x<4

(b) y?
(d)y?

(b) x*
(d) x*

-y?-y-2=0

+4y? +5y +20=0

-16=0

-64=0.

If x2+2ax+10-3a>0 for all xor, then

(a) 5<a<2

(C) a>5

If o,y are the roots of the equationx®+4x+1=0, then @+ +B+y)  +(y+a)* =

(@2
(c)4

(b) a<-5
(d) 2<a<5b

(b) 3
(d)5

QUADRATIC EQUATIONS

HINTS AND SOLUTIONS

(d)x+l:2:>x+l—2=0('.'x¢0)
X X

= x?2-2x+1=0=>K-1*=0= x=11.

(c) Given equation iSp-qx? +@-rx+{ -p)=0

Xz«-wﬂt¢©—r?—4ﬂ—own—m

2(p-q)

www.sakshieducation.com
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3. (C)x?+y?=25 and xy =12

2 12 2_ 4 2 _
—=> X“+|—| =25=>x"+144-25x" =0
X

= x’-16)x2-9=0=> x2=16and x2 =9
= x=+x4andx=13.

4. (a) Equationax?+1)-(@+1)x =0
=ax?-(@>+1)x+a=0

= @&x-)Y(x-a)=0= x=a,§.

5. (b)Let x=24— L

= x=1%42
But the value of the given expression cannot égative or less than 2, therefare/2 is

required answer.
6. (d)Given|x|?-3/x|+2=0
= (I x[-D(x]-2=0
= |x|=1and|x|=2= x=#Lx=+2.
7. (b) Equationx* -8x?-9=0
= x*-9x2+x2-9=0=> x*x?-9)+1(x*-9)=0
= (Z+D(x*-9)=0= x =+, £3.
8. (a)If one root of a quadratic equation with rabooefficients is irrational and of the form
a+yB, then the other root must also be irrational afnith® forma«-,/3.
9. (d)Given equation i§3x+1+1=+x
= Vax+1=4x-1
Squaring on both sides, we get 1= x +1-2/x
= 2/x +2x=0 (Irrational function)
Thusxzo andxz1, since equation is non-quadratic equation.
10. (C) x=v2+x = x?-x-2=0

= X-2x+)=0 = x=2-1
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11. (b)Let all four roots are imaginary. Then roots lofth equationspx)=oand Q) =oare
imaginary.
Thusb? -4ac<0;d? +4ac<0, SOb?+d*> <0, Which is impossible unless=o0,d=0.
So, ifbzoor d=o at least two roots must be real.
If b=0, d=0, we have the equations.

P(x)=ax?+c=0and Qx)=-ax?+c=0
Or x? =—§;x2 :g as one ofg and—g must be positive, so two roots must be real.
12. (d) X2 + 5| x| +4=0 = x|2 +5| x| +4=0

= | x|=-1-4, Which is not possible. Hence, the given equati@as no real root.

13. (b) Given equation is(p? +q?)x2 - 2q(p +n)x + (2 +r?) =0
Roots are real and equal, then
49*(p+1)* - 4(p* +a*)@* +r*) =0
=q*(p® +r? +2pr)-(p*a® +p’r? +q* +q°r?) =0
= a’p® +q’r® +2pg’r-p”g® -p*r’ -q" -q** =0
= 2pg’r-pir?-q*=0=>(@?-pr)® =0

Henceq? = pr. Thusp, g, r in G.P.

14. (d)Givenx2+x+1=0
O x:%[—1ii\/§]:%(—1+i\/§),%(—1—i\/§)=a),a)2
But o =0 =wand g’ = " =’
Hence the equation will be same.

15. (a) According to conditiorf’zz—+1 = —a

= ag?+20+1=0=>a=-1-1.

16. (d) Given thatx?® -7x* +10=0. Given equation can be written @$®)2 -7(x*'®)+10=0
Let a=x?*, then it reduces to the equation
a?-7a+10=0=@-5@-2=0 =>a=5.2

Putting these values, we haae- x = x =125 and 8.

www.sakshieducation.com
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17. (d) The equation| x| -4)( x| -3)=0

= |[x|F4d=>x=24 = |x|=3=>x=4%3.

18. (a) Given,fx +1) -[(x-1) = J@&x-1)
Squaring both sides, we get|(x? -1) = 2x-1

Squaring again, we get=5/4 which does not satisfy the given equation. Hergqgaton

has no solution.

19. (D) log,(x-1) =log,(x -3) = x-1=(x-3)?
=x?-7x+10=0 = (x-5)(x-2)=0
O0x=52 butx-3<o whenx=2
0 Only solution isx=5
0 Hence number of solution is one.
20. (b) Let roots arerand -o, then sum of the roots

a+(—a):@

:o:%(a—z):m =2
21. (c)Put x=4in x> +px+12=0, We getp=-7
Now second equatiok? +px +q=0 have equal roots. Therefope=4q = q :%

2

22. (a)ex=x+1:>1+%+xz—l+ ...... =x+1
2 3
= X X, =0
20 3!
x?=0,x>=0, ...... x" =0

Hence,x =0 only one real roots.

23. (a) Given equation?- 5| x| +6 =0
I.6., x2-5x+6=0 andx®+5x+6=0
x2-3x-2x+6=0 ANd x?+3x +2x+6=0
(x-3)(x-2)=0 and(x+3).(x+2)=0
X=3Xx=2 andx:—S,x:—Z.
I.e., Four solutions of this equation.

24. (d)Let for real roots are, 5,y,5 then equation is

X-a)(x-B)(x-y(x-0)=0
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X =@+ B+y+ 0> +(aB+ Py+ Yo +ad+ 3 +ay)x’ —(aPy + ByS +apd + ayd)x +apyd =0
x* =Yax®+YaBx?-Tabyx+aBfyy=0
On comparing withc* -4x® +ax? +bx +1=0
a=4YaB=a
Yafy =-b,apy =1
Solving
Ob=-4;0a=6 andb=-4.
25. (&) D=b?-4ac=(-a-c?-4ac (-a+b+c=0)
=(@a+c)®-4ac=(a-c)* =0
Hence roots are rational.
26. (c) We havesax? +3bx +2c =0 Let roots arex and g
Let D=B?-4AC = 9b? - 4(4a)(2c) = 9b? - 32ac
Given that,a+b+c)=0= b =—-(a+c)
Putting this value, we get
=9(a+c)® -32ac = 9(a-c)® +4ac.
Hence roots are real.
27. (c) Given equatiorcosp - )x? +(cosp)x +sinp = 0
Its discriminanto =0 since roots are real
=> cos’? p-4(cosp - 1)sinp =0
=> cos® p - 4cospsinp + 4sinp =0
= (cosp - 2sinp)? — 4sin? p+ 4sinp =0
=> (cosp - 2sinp)? + 4sinp(L-sinp)=0 ..... (I)
Now @-sinp)=o0 for all realp, sinp>ofor o<p<= Thereforessinpa-sinp)=0 when
O<p<mOr pO@©,n)
28. (d) Accordingly, {2(ac+bd)}? = 4(a? +b?)c? +d?)
= 4a’c? +4b?d? +8abed = 4a°c? +4ad? +4b%c? +4b%d?
= 4a’d? +4b%?* -8abcd=0 = 4(ad—bc)? =0

—> ad=hbc=>

oo
alo

29. (d) x? +20x +c=(x +b)? +c-b?

- (x+b)2is a perfect square, therefore the given expressipasitive ifc-b? >00r b? <c.
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31.

32.

33.

34.
35.

36.

37.
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(b) Equationspx? + 2gx +r =0 and
2 - 2(/pr)x +q =0 have real roots, then from firg§? -4pr 0= g>-pr20=9’=pr ..... (1)
And from secondspr)-4q2 = o (for real root)
= przq®> (i)
From (i) and (ii), we get resuig = pr .
(b) Given equation isj - m)x? - 5( +m)x - 2( -m) = 0
Its discriminantp =25 ( +m)? +8 (1 -m)?
Which is positive, sincem,n are real and=m.
Hence roots are real and distinct.
(d) Roots are non real if discriminant < 0

i.e if 52-41k<o0 i.e if ak>25i.e. if k>%

Hence, the required least integges 7.
(a) According to question,
4(a? - bc)? - 4(c? —ab)(b? —ac) =0
= a@® +b®+c* -3abc)=0
= a=00r a® +b% +c® = 3ahc
(b) B2-4AC >0=0-4ab>0=ab<0.
(b) Let fx)=ax? +bx +c. Thentp)=c. Thus the graph of = f(xy meetsy-axis at (0C).
If ¢>0, then by hypothesigx)>o0 This means that the curye f(x) does not meet-axis.
If c<o, then by hypothesig) <o, which means that the curye f(x) is always below-axis
and so it does not intersect withaxis. Thus in both cases- f(xy does not intersect with
x-axis i.e. f(x)zofor any realx. Hence f(x)=oi.e. ax?+bx+c=0 has imaginary roots and
SOb? < 4ac.
(@) Given equationu + 2k)x? + (1 - 2k)x + (L - 2k) = 0
If equation is a perfect square then roots aralequ
1.8, @-2k?-4@+2k)L-2k)=0
1=

e, k= TR Hence total number of values = 2.

(c) For real roots, discriminanto

=0q°-4p=20 = qg°24p
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Forp=1q2=4 = q= 234
p=2q9°>=28 =q=34
p=3q0%212 =q=4
Pp=4,02216 =q=4
Total seven solutions are possible.
38. (b) Since the roots? -sx +a*>-6a=0 are real.
) 64-4@>-6a200r a2 -6a-16<0
= al[-28]

39. (a) Letabe a root of first equation, and th%nbe a root of second equation.

Thereforeaa? +ba +c=0and a‘i2 + b% +c'=0 Of ca®+ba+a =0
a

a? a1
a'-b'c cc'-aa’ ab'-bc

Hence
b
(cc'-aa')? = (ba'—cb")(ab'-hc') .
40. (a) Given equationx?+3x+7=0, therefore
a+pB= 2 and ap 2

Now L.Ll_a*B_-3/4_-3 4__3
a pf ap 714 4 7 7

41. (b) a,p are the roots ohx? +Bx+c=0.
SO,a+ﬂ:—%andaﬂ:%
Again o2, 5% are the roots o2 +px+q=0 then
a?+p*=-p and (ap’=q

NoOwW a2 + 82 = (a + B)? - 208
2
= q?+p? :[—_] -2

42. (c) Given equatiork? -ax+1)-b=0
= x?-ax-a-b=0= a+pf=-aaB=-(a+h)
NOW @+1)(B+)=aB+a+pB+1

fa+b)+a+1=1-b
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43. (c) As given, ifa,s be the roots of the quadratic equation, thens=-1 + /312 _%
a a

_b_(®*/a*)-(2c/a) _b* -2ac
a (c?/a?) c?

2a_b’ b _ (@ +be?)
c c? a ac?

=

= 2a’c=ab? +hc? :>%=9+E

arein AP= 2% areinH.P.

= £2 2,
ab cahb

oo

44. (a) Letroots arer anth, thena+a=-2m= a=-m
andaa=m?-2m+6= m? =m? -2m+6
—> m=3.

45. (c) Leto and g be two roots ofax? +bx +c=0

Thena+p=-2andas=<
a a

2
= a?+p? :(cr+,6')2—2aﬂ:b—2—2E
a a

So under conditiom + g = a? + 82

- _B=b2—2ac

a a?

= b(a+b)=2ac.

46. (a) As given,a+pB=-p,ap=1Ly+d=-gand s =1
NOw, (@ - (B - nia+ B +9)
={aB-pa+pB)+yHaB+da+p)+ 5%
= @+py+y>)A-pd+32) =(py-an(-ps-qd) (Sincey is a root ok? +gqx+1=0)
= y2+qy+1=0 = y?+1=—qy and similarlys?+1=-qd = -y3(p-q)(p +q) = g% - p2.
47. (a) Since2+iy3 is a root, therefore-iv/3 will be other root. Now sum of the roots = -p and
product of roots-7=q. Hencep.q)= 47).

48. (C) a.pare roots ofax?+bx +c=0

= a+,8:—%andaB:§

Let the roots otx?+bx+a=0be o', g, then

a+p= b and ap =2
c c

but a+ﬂ:_b/a:__b:>£+i:a'+lg’
ap cla c a f
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1

Hences =1 andg =
a B

49. (a) If a,p are the roots, then
A:&Zﬁ:cH,B:ZAandG:@ = af = G2

The required equation i8-2at +G2 =0.
50. (c) Leta,p are roots ofk? +px+q=0

SOa’+[3’:—pandaﬁ’:q

Given that(a+ﬂ):3(a-ﬂ):-p:>a_,g=‘_3p

NOW (@ - 8)? =(a + B) - 4aB

2
= %:p2—4q0r 2p? =9q.

51. (b) It is obviously 24.

52. (c) According to condition

M-l ) 3m=lom=t
m 3

53. (b) Given equation can be written as
XZ4+x(p+q-2)+pq—pr-qgr =0  .eeu (1)
Whose roots are and -« , then the product of roots
—a?=pg-pr-gr=pg-r(p+a) e (if)

And sumo=p+q-2r :>r=p—;q ..... (iii)
From (ii) and (iii), we get
—a®=pq ——p;q(p’rq) = —%{(FHQ)Z - 2pq

__(P*+q")
2

54. (d)a+p=-2.ap=2

_ (b? - 2ac)

a2

and o+ p?

Now 9+ B _a(@a+b)+B@B+b)
af+b aa+b (@B +b)(aa +b)

www.sakshieducation.com



www.sakshieducation.com

a(b2 - 2ac) | b(_gj

_a@>+ )b+ p) _ o’ a

" afa’ +ab(a+ f)+b? (Ejaz +ab(—9j+b2
a a

b?-ac-b? _-2ac _ 2

" a’c-ab?+ab? a’c a
55. (b) a,p be the roots 0fx? +bx +c=0
Oa+p=-bla, aB=cla
Roots arer-1,5-1
Sum,a+p-2=(-b/a)-2=-8/2=-4
Product,e-1)(5-1)=a8-(@+pB)+1 =cla+bla+l=1
- New equation i®x? +8x+2=0
Ob/a=2 I.6. b=2a, alSOc+b=0=b=—c.
56. (c) Leta,s be the roots ofx2 +bx +c=0anda', g be the roots ofx? +gx+r =o0.

Then a+p=-baB=ca+pf=-q.a'B=r

Itis given that2 =9 _, a*B _a+F
B B a-B a-p
@+’ _@+Y b

@-p? @-B)* b -dc g’ -4r
= b’r=q’
57. (b) If the roots of equationx? + 20x +c =0 are in the ratian : n, Then we have
m@b)2 =m+n?ac e (1)

Also if the roots of the equatioi? +2qx +r =0 are also in the same ratian, then

mn@2g)? =(m+n?pr ... (i)

Dividing (i) and (ii), we get?. = @9 or b* _a*
ividing (i) (i), we g =

58. (c) Let the roots berandf = a+B=-p, aB=q
Given,a+pB=a?+p>
Butao+pg=@+p)?-208 =-p=(-p?-2q

=p®-2q=-p =>p’+p=2q.
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59. (a) Letr be the common ratio of the G.&.5, y; otheng=ar, y=ar?> ands=ar?

Oa+pB=1 =a+ar=1 sal+r)=1 ..... (1)
aB=p=a@)=p=di=p ... (D)
y+d=d=a’+ar®=4 = ar’(l+r)=4 ..... (iii)
andw=q=a?a’=q =a%°=q ..... (iv)
= (P, q) = (-2, - 32).

60. (C) @-p? =(@+P?-4aB=(b-4ac)/a® ...... (1)
Also {@-k)-(B-k}’
= {(@-K)+(B-K)} - 4@ -K)(B-K)
=(-B/A2-4CI/A) =(B>-4AC)/AZ  ..... (i)

From (i) and (ii),(? - 4ac)/ a2 = (B2 - 4AC)/ A?

O b’-4AC {é)z

b2 - 4ac a

61. (c) Given equation i®x? +6x+1=0

:a+,[3’=_?6=_?2 andag=1/9

ODa-B=+@+p)?-4ap :1/%—4%:0

O Equationx? -(a+ gx+aB =0
= x> +6x+9=0.

62. (@) p+q=-p andpg=g=p=1
andq=-2.

63. (d) @*+p*»? =@+p@®+p°)

Sk

a? a al
= 4a’c?=ach?’=> ac(b?-4ac)=0
ASaz0=ca=0

64. (d)1-i is aroot of the equation so-1-i
Sx-D=-i=>x-12=(-) =>x>-2x+2=0
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By comparisona=2,b = 2.
65. (d)Here,a+p=-2 andap=4

1 _a*+p° _(a+p)’-3aBa+p)

B @B’ @B)°

1
D?+
_(2°-3-29@) —16 _1
@? 64 4
66. (d) Roots of given equatioff -px+q=0 IS a andb

I.e, a+b=p ... ()andab=q ...... (i)

Thenl+1:ib:£_
a b ab q

67. (c) Note that fortor t>x2+| x| +9 29 and hence the given equation cannot have rea.root
68. (d) We haves+p :‘T:and aB =§

Now sum of the r00t&2+a+2+ﬁ:4—g

And product of the roots@ +a)2+ )

_ c 2b_4da+c-2b
4422 eY
a a a

Hence the required equation is

X2 _X(4_Ej +4a+—C'2b: 0
a a

= ax®?-x(@a-b)+4a+c-2b=0
= ax’+x(b-4a)+4a-2b+c=0.
69. (d) Let root of the given equatiori+px+q=0 ares anda?>.
NoOW, aa?=a°=q, a+a®=-p
Cubing both sides;® +(@??® + 30.a%(@ + a?) = -p®
q+q’ +3q(-p) = -p°
p*+g?+q@-3p)=0.
70. (b) Let the two number is, andx,

%*X _g and XX, =16

X, +X, =18 and XX, =16
Equationx2 - Sum of roots)x + Productof roots = 0
Required equatior? -18x +16 =0 .
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71. (d)a?-5a4+3=0 ... 0]
g*-58+3=0 ... (i)
From (i) — (ii),

= @*-B%)-5a+58=0

= a’-p*=5@-pB)=>a+B=5
From (i) + (i),

= @*+pB%)-5a+pB)+6=0

= (@*+p?)-55+6=0 = a’>+ 4% =19
Then@+p)? =a?+ 42 +2ap

= 25=19+2af =af=3

Then the equation, whose roots %randg, is

:xz—x.%+1=02> 3x2-19x +3=0.

-ax+ya’ -4b

72. (a) Leta,, g, are the roots of they” x? +ax+b=0 = x = .

_-a++va’-4b 5 _-a-+ya’-4b
B 2 ) S 2

= o

And a,,, are the roots of the equati@h+bx +a=0

S _-b+vb?-4a _, _-b-yYb®-4a
01a2_ 2 7182_ 2

NOW a, -5, =+a?-4b ;| a,-p, =Vb®>-4a

Given, a, -, =a, - B, =Ja?-4b =yb?-4a

=a’-b*’=-4(@-b) =>a+b+4=0.
73. (c) Equationx?+kx -24 =0 has one root is 3.
= 3%2-3k-24=0 = k=5
Putx=3 andk=5 in options, only (c) gives the correct answer.
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74. (a) x,y,zorand distinct.
NOW, u = x? +4y? +9z% - 6yz - 3zx - 2xy

:%(ZXZ +8y? +182% —12yz - 62x - 4xy)
= %{x2 —4xy +4y®) +(x* —62x + 92°)+ (Ay* —12yz + 922)}
= %{(X -2y)? +(x =32 + 2y - 32)2}

Since it is sum of squares. $as always non- negative
75. (c) Let the common root be Theny? +py+q=0 andy?+ay+s=0

On solving by cross multiplication, we have

y> oy 1

pB-qa q-B a-p

0 y=9"Band¥ =y=PB-aa
a-p y a-8

76. (d) x? -3x+2be factor ofx* - px? +q=0
Hencex? -3x+2)=0= (x-2)(x-1)=0
= x = 21, Putting these values in given equation
SO 4p-q-16=0 ... 0]
Andp-q-1=0 ... (i)
Solving (i) and (ii), we get( 9)=(5, 4)
77. (c) Let roots ofx? -cx +d =0 be a,5 then roots ok? -ax+b=0be a,a
U a+B=caB=da+a=aa’=b
Hencezp +d) = 22 +ap) = 2a(a + B) = ac
78. (b)If the given expression etheny = 2x2y + @y -1)x + 6y -2)= 0
If yzothena=ofor realxi.e. B2-4ac =0
Or —39y?+10y+1>0 OF @3y+1)By-1)<0
— -1/13<y<1/3

If y=0 then x=-2 which is real and this value ofy is included in the above range

_ (x-a)(x-b)

Or yx-o=x%>-(@+b)x+ab

Or x%-@+b+y)x+ab+cy=0
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A=(a+b+y)? -4(ab+cy)
=y? +2y(a+b-2c)+(a-b)?
Sincex is real and/ assumes all real values, we must have for all real values of. The
sign of a quadratic igis same as of first term provided its discriminaht 4ac <o
This will be so if 4@a+b-2c)?-4@a-b)2 <0
Or 4@+b-2c+a-b)a+b-2c-a+h)<0
Or 16@@-c-c)<0 Or 16(c-a)(c-b)=-Ve
O clies betweem andbi.e.,a<c<b ... (i)
Wherea<b, but if b <athen the above condition will be<c<aorasc>p ... (i)
Hence from (i) and (ii) we observe that (d) isrect answer.
80. (d)Let f(x)=a,x" +a,,x"" +...+a,x;
f0)=0; f@)=0
= f(x)=0, has atleast one root betweem)
i.e., equationna, x"* + (-1, ,x" 2 +...+a, =0
Has a positive root smaller than
81. (b)Herep=b2-4c>0 because < 0 <b. So roots are real and unequal.
Now, a+g=-b<0 andas=c<0
[0 One root is positive and the other negative, thgative root being numerically bigger.

As o< p.ais the negative root whilgis the positive root. S@g|> ganda<0<p.

2
82. (a) Lety=X_*14x+9
() y X2 +2x +3

= y(x?+2x+3)-x?>-14x-9=0

= (y-Dx*>+@y-14)x+3y-9=0

For realx, its discriminant-o

. 4y-7)2-4(y-13(y-3)=0

= y?+y-20<0 0Or (y-4)y+5)<0

Now, the product of two factors is negative if thge are of opposite signs. So following
two cases arise:

Casel:y-4>00ry=4 andy+5<00r y<-5

This is not possible.

Casell: y-a<o0 ory<4andy+s5=00r y=-5 Both of these are satisfied4#$<y<4
www.sakshieducation.com



www.sakshieducation.com

83. (d) Subtracting, we gethx =56 Or hx =28

Putting in anyx? = 4¢
2
D{z—ﬂ =72 = h=4(h>0)

84. (a) Given equation i$? -2ax +a* +a-3=0

If roots are real, then=o

= 4a’-4@%*+a-3)20 => -a+320

— a-3<0 = a<3

As roots are less than 3, herngg> o
9-6a+a’+a-3>0 = a’-5a+6>0

= (a-2)(a-3)>0= eithera<2 ora>3
Hencea<2 satisfy all.

85. (d) The equation is?-@+b)x+ab-1=0
0 discriminant=(a+by -4@ -1)=@b-a’ +4>0
0 Both roots are real. Let them bgs where

. (a+b)-y(b-a)? +4 ﬁ_(a+b)+,/(b—a)2+4
2 T

2

Clearly, a< (a+b)—2\/ b-a)* _ (a+b);(b-a) s

(-b>a)

And 5> (a+b)+2\/(b—a)2 _ a+bJ2rb—a:b

Hence, one roat is less tham and the other rogfis greater thab.
86. (d)Let Px)=bx?+ax+c
AS PO=0=c=0
AS Pl=1=a+b=1
P(X) = ax + (L — a)x>
NOW P'(x) = a+ 21 - a)x

As P >0 for xo©,)
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Only option (d) satisfies above condition

87. (a) x2-3x+3:(x_gj2+§

Therefore, smallest value {j-s, which lie in(- 3%}

88. (b)Let f(x)=x®-6x2-4x+5=0
Then the number of change of signfix is 2 thereforef(xy can have at most two positive
real roots.
Now, f(-x)=-x®-6x* +4x+5=0
Then the number of change of sign is 1.
Hencef(x)can have at most one negative real root. So ttedtgossible number of real roots is 3.

89. (d) Given equationpg)x?-(p+g)*x+(p+q)? =0

Let solution set %p_;qu“*}

2 2
Sum of roots ZP*9° — P*d,p*+q_(p+q)
pa P q pa

Similarly, product of roots -—‘%

2
— P*+q p+q_(p+d)°
P P

90. (b)Given, x+2>x+4 = (x+27 >(x+4)

= x?+4x+4>x+4 =>x?+3x>0

= x(x+3)>0 =>X<-=30rX>0=x>0.
91. (b) Given equatiorx® -3x2 +x+5=0.

Thena+p+y=3, ap+py+w =1, afy=-5

y=za’+afy=(@+pB+y)’ -2@B+ fy+ya)+apy

=9-2-5=2

0y=2

It satisfies the equatioyt -y?-y-2=0.
92. (d)Lety=x2. Thenx=.y

U x®+8=0=y%?+8=0

= y*=64 = y*-64=0
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Thus the equation having roai3 g2 and y?is x*-64=o0.
93. (a) According to given condition,

4a® - 410-3a)<0=>a’+3a-10<0

=(@+5)@-2)<0 = -5<a<?2.
94. (c) If a, B, y are the roots of the equation.

x3-px2+gqx-r=0

D@+ +B+n* +prayt =220
pq-—r

Given, p=0,9g=4, r=-1

p2+q_0+4_4
pg-r 0+1

=
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