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@I'}w graph of a2 quadratic polynomial y =ax* (VN
— 2
Y hx 4 cia b c e iy a5 shown, [N ¢ O

(M f 4 l N
})WL‘IO /‘~ S \’A/LLO %40 )

S » 0
a~ —~ 70 @n¢oO » <
L‘,K ——
Which one of the following is not correct? C/ whe c <o
% \/ e LV L C aco
(3)b” = 4ue < ( (h) ~~«
4)b a ) ) 3 ) )( g}o

(¢) ¢ is negative v’ (& C Ve
(d) Abscissa corresponding to the verter 1';( 4 7 o o
’/,u)

3, There is only one real value of ‘a’ for which the
quadratic equation ax” 4 (a + %) x 4 a~ %= 0 has two
positive integral solutions, The product of these two
solutions is

(1) 9 (h) 4 (¢)6 (d) 12
4. 1f for all real values of a one root of the equation
x* =%ax + fla)=0is double of the other, JEx)is equal to
(a)2x * () x* wﬁ’ (d) 24/ x
. LK = )
(2l > O
£ PRPNLY 4—«(’ (_0\\ f( ~ -
. Aa O~ ol s A
{4 2LR = 1
3if-’ ’30\ /F('W)’; AN
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(_% 7. {(—2,7)is the highest point on the graph of (L L e (ot
y= —2x% — 4ax +7_then equals X OYM
/_— e
(2) %1 b) 11 “1%) -1 =2 = L

o

4y (-2 T ° (-0 =5 e

3[',,% £ |A £

_4a 5 ~ o
() @ e

Vs - K< |
k’i P /V,ls L (0) \
\/If the roots of the quadratic equation db? |
(4p —ﬁf —~5)x? — 2p —1)x +3p =0lie on either side of a'r% TS /\’UA W
unity, the nu r of integral values §f p is p( b
(a) 1 2 T (d) 4 /fco> @)
9. Solution set of the equation L b _ ’V,f’ 2 }7 y (xR3p> 0
32x2 _2.3x2+x+6 +32(x+6):OiS j’

~n
b4y <O
@1{-32t ®{6-1} (©{-23 (@I{,-6} ¥ S bt ‘ 11,%
10. Consider two quadratic expressions f(x)=ax® + bx +. \C b

and g(x)=ax® + px +q(a,b,c,p,qe R b# p) such that
their discriminants are equal. If f(x)= g(x)has a root

New Section 1 Page 4



and g(x)=ax’ + px +q(a b,c, p,q€ R b # p)such that
their discriminants are equal. If f(x) = g(x)has a root
x =0, then

(a) o. will be AM of the roots of f(x)=0and g(x)=0

(b) o will be AM of the roots of f(x)=0

(c) oo will be AM of the roots of f(x)=0or g(x)=0

(d) o will be AM of the roots of g(x) =0

11. If x; and x, are the arithmetic and harmonic mezn;
the roots of the equation ax * + bx + ¢ =0, the quadrss.
cquation whose roots are x; and x,, is
(a) abx * + (b* + ac)x + be =0
(b) 2abx * + (b* + 4ac)x + 2bc =0
(c) 2abx * + (b* + ac)x + bc =0
(d) None of the above

12. f(x)is a cubic polynomial x> +ax? + bx + ¢ such that
f(x)=0has three distinct integral roots and f(g(x))=0
does not have real roots, where g(x)= x? + 2x —5,the
minimum value of a + b +c is
(a) 504 (b) 532 (c) 719 (d) 764

13. The value of the positive integer n for which the
quadratic equation i( x+k—1)(x+k)=10n has

k=1

solutions 0. and o + 1 for some 0, is
(a) 7 (b) 11 (c) 17 (d) 25
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@ "L 4v=0

A 2

o€ YOOL O 1€ equatnon — /A X T 1Z2=018
T e i - & = ~ =M

prime, wnile x~ + /. x+ U =0has €qual roots
Z2) & D) 16 2

Rl £
T
15. Number

of real roots of the equation

VX +4x—,(1-x) =1is
,’4) 0 (b) 1 (c)2 (d)3

16. The value of V7 +4/7 -\37 +4/7 —... uptooois

('4/3 (b)4

(c)% (d) 2
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{7. For any real x, the expression 2(k - x)[x + Jx"‘ + k2 ]
cannot exceed
@R (b) 2k*
© 3h° (d) None of these
18. Given that, for all x € R the expression w lies
x?4+2x+4

between § and 3, the values between which the
D

O 9.3:‘ +63%+4 lies, are C'V\ ,a&L’?\ g =
9.3%Y _6.3¥ 4 4 - /“")l'l\f (}
_ 3 (2 3
(a) -3 and 1 (b)~2—and2 — W%M
(c)-1and1 (d) 0 and 2
'} ,l71 C

L))@ Let o, B, y be the roo%o\f the equation z”, )'/") ( \- ]) H -0

(x —a)(x — b)(x — c)=d, d #0, the roots of the equation
c-0)(x-Bx-ntd=oare —  (n

(a)a, b,d (b) b, c,d
W (da+d,b+dc+d M e 1.0.\,,-! LoV &~
—

>k (V)¢50 v e £%2 0
& v

o i
Oyt o2 -

v 3
o (v 7 V) ﬂ(\f)% e

,K,e o)

3 s Gre e e 613
/ ¢ ¢ ), as]v>
20. 1f one root of the equation ix? —2(1+i)x +2—i=0is . _—

v(‘3‘;i), where i = \/-1, the other root is
3+ (b)3 + -1 ] 2 42y
(c)-1+i d)-1-i o({-/}';: Z_“/ﬁz - "(’_——'—

% 11:mtt}>;r of solu:i.or;s of | [<x] - 2x| = 4, where [x] AL T2 2~ 2’,, _ )
enotes creadest integer < x is ~ _
(a) infinite (c)3 d) 2 0< - (=1
22. If x 2 + x +1is a factor of ax ® + bx ? + cx + d, the real
: [11_ QCEA:] _(..}‘1\3) 94

rootofax > +bx 2 +cx+d=0is

d d a .
(a) —— (b) — (c) = (d) None of these
d Y] +2 x% \ n
: ” C |l (|~ y

New Section 1 Page 7



(a) ‘d; (b)% (C)% (d) None of these \ i ‘ [/Yj 4 ?/a g \ ) (_/
n A

—_—

23. The value of x which satisfy the equation
\/(sz —8x+3) - J(?xz -9x +4)= \[(Zx2 —25

= \/(sz —3x +1),is
i % i;*q)"’o 1t~ ’L}/)’O

(@) 3 “(b) 2
1y -0l ~ 1y 4e)

(©1 (d)o
[M:]:’W‘1 [ ]

N U)k\ﬂ
_
- X-—;) 4>

N a—«1 =2a /y\M’ﬁV:%r)/gc({‘@(/L'z
P

S )T )

23 The numbder of pairs (X)) :\-u- satstyv the ‘-1, \1‘1 - q \<—<J’ oA A_X_&a M
nyuRton h) L AN 01/ N




27. The value of ‘@’ for which the equation x > + ax +1=0

and x* +ax? +1= 0, have a common root, is
(@)a=2 (b)a=-2
(c)a=0 (d) None of these

28. The mecessary and sufficient condition for the equation
(1-a”)x? +2ax —1=0to have roots lying in the

interval (0, 1), is
(@a>0 (bya<o
(c)a>2 (d) None of these

29. Solution set of x — /1 —| x| <0, is
(a)[—l,—l : ﬁj (b) [-1,1] CO* Y -

()[ '”‘@} (d)[l—l+£J Cr)’c' c—7

C —1 ) ’ /
2 2
Lo i q)f/
30. If the quadratic equations ax 242 +b=0and
=

‘/ax +2‘ﬁc+c—O(b#c)haveacommonloot a+ 4b+4c, 1

is equal to l¢( ‘7, 7 ,/Q ~(a )

(a) -2 (b) -1

1C-a) -

M’V‘

Lm(ﬁf/") —
L () T

& Anbruc =0

31. 1f0 < a < b < ¢ and the roots o, [ of the equatic

ax* + bx 4+ ¢ =0 are non-real complex numbers. then

()l =P (b) =1 B
()| Pl =1 (d) None of these
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32. If A, Gand H are the arithmetic mean. geomerric mean
and harmonic mean between unequal positive inrecers.
Then, the equation 4x* — |G} x — F =0 has
(a) both roots are fractions
(b) atleast one root which is negative Tacton
(c) exactly one positive root
(d) atleast one root which is an integer
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Loam AT @ Ne®
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| g
23T shoty =av byt e shows thal
C L ek ind AN

P U G Sad

"5 W /@0 80 \ E@

>0
A (b) b* < 4ac *((M L, O

A (c)e>0 '
%a b are of opposite signs 2 O~ Lo

34, If the equation ax?® + bx + ¢ = 0(a > 0) has two roots .
and P such that . < —2and 3 > 2, then
(2) b — 4ac > 0 (b)c<0
(c)a+|b|+c<0 (d) 4a + 2|b| +c <0

35. If b* = 4ac for the equation ax® + bx * + ¢ =0, then all
the roots of the equation will be real, if

(a)b>0,a<0,c>0 (b)b<0,a>0,¢>0
(c)b>0,a>0,c>0 (d)b>0,a<0,c<0 r
1,
&
's‘v‘ ’/b
ik\A‘(’ q a law 2 C
20 7 %)
‘/ (}(;\/Y(/) Y, !

36. If roots of the equation x * + bx 2 +cx—1=0froman W '1’ i g l

increasing GP, then ’_K/ {:_7”)7 Z A v /
( c= "
7 v ‘.aj\f:ée(;?;}:e:?oots 151@ = ‘,4 Ki‘t (‘) ’ 4 /

(« I /~ bL,’l) \);me root is smaller tmle and one root is mor! than one [ter y ‘ ,,- \- 7= 7/"6 c
2) 37. Let f(x)=ax * + bx + ¢;where a b,c € R, a # 0. Suppose

I | fla)l <1,V x€[0,1], then

»(’ | . = e b J\ ,‘- 7 4 ‘ - C — - b
< (a)]a| <8 (b)|b| <8
/ CIEES (d) |a| + |b] + |c| €17 l” e o
38. cosa. is a root of the equation 25x° +5x —19/=0, \
—1< x <0, the value of sin2c is W‘A . €>)
A
@ <b>—£ r/o.‘,l AN T

(©) —%é (d);; Ve [CLL\i'L

P
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(@) ;—5 ®) _é (Sn~9 ,'1, D I

24 20
Sl d) =
© 25 ( )25

39. Ifa, b,c € R(a#0)and a + 2b + 4c¢ =0, then equation
ax %2 + bx +c=0has

(a) atleast one positive root

(b) atleast one non-integral root
(c) both integral roots
(d) no irrational root

40. For which of the following graphs of the quadrat; -
e e T SIS 8 adratic w s
expression f(x)=ax "+ bx +c, the product ofape i \\7\ - W\ L gn \ C l‘a
. «\ &

L . ~
1, |\~ =
) Y "-»«.Z g 0 x W LO Pl LO w
W \ o~ A
0 © c
el .Y Y. 7% 0 T/ L O
('}
S oy o R (Tl
Y N RC
- %
. DL o /([m'77(o
41, fa b= Rzndax* + bx + 6 =0,a# 0 does not have two )7, 0

distinct rezl roots, the

m possible value of + b is -2 l/ —
n possible value of@ +bis2 X
: n possible value of 6a + b is —1 / ?a\ 42 7/- L
(d) minimum possible value of 6a + bis 1 X
42 f_';,,,_z 0 - » 2 /](/(J)>/0
D( D% ; I x” +%x°=9x + 7.is of the form(x—ﬂ (x—B),then”} a4

e - 0“’%

(z) 27 ~H7 27
20 6‘\*"’7, - |
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43. Ifax * +(b—c)x+a—-b—c =0has unequalrealroots

for all c € R then
(Ab<0<a (b)a<0<b
(c)b<a<0 (db>a>0

44. If the equation whose roots are the squares of the roots
of the cubic x* — ax ® + bx — 1 = 0is identical with the -

given cubic equation, then
()a=b=0
(b)a=0,b=3

(c)a;b,=3_ ‘—J>)<

(d) a, b are roots of x* + x +2=10 (\Jﬂ

45. If the equation ax > + bx + ¢ =0(a > 0) has two real roofs

o. and 3 such that o < —2and 8 > 2, which of the ' ~ ’C")
following statements is/are true? Ln'/ Uee>0 | b 24nc—

4da —2|b|+c<0 ,/() col QLO"%)QO

(b)9a5-3|b| + ¢ < 0 CE?
a—|bl+c<0 o L /P(")L’o a—Lrc o —-
(DeZ0,b* —dac>0 L(/(@

-

e Ml eo -~
m@ g~ (wa(w
N ,1‘(‘:\‘*'e'co OC‘QO‘X(VD

67. The sum of all the real roots of the equation 9 ﬂq/aé
|x=2|* +|x=2|=2=0is /———7
i : . ; ; o(b ?a‘ A
68. The harmonic mean of the roots of the equation <= ’l/ J _/
f 2 - \/'_ o 0(‘1,/?& {{3
(5+v2)x® = (4+~5)x +8+245=0is K/(
69. prroduc.l of the real roots of the equation,

P _ax+30= z\/(x —ax+4))a>0 1_

\
is A and minimum value of sum of roots of the equation N ( A "k) __(q ~+ 29
is . The value of (1) (where (-) denotes the least integer

function) is (x+l)6 -(x(' +J_)_2 ‘(J\)’} * )‘}
@ ; x x) 4

70. The minimum value of

A GO R (s )) (m(

71. Let a, b, c, d are distinct real numbers and g, b are the ‘z@ ~ -D A mE
e

RO A NAAGARIA ARviatinn w8 o Opv = Bd =0T c:and
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/ (for x > V) L\/ ~s A‘J S
71. Let a b, c, d are distinct real numberq and a, b are tht —@ w
and

roots of the quadratic equation x? =2x—-5d=01Ifc

d are the roots of the quadratic equation
x? —2ax —5b =0, the sum of the digits of numerical /

valuesofa+b+c+dis —P

72. If the maximum and minimum values of y ==
x T4

- 1 , -
are 7 and — respectively, the value of ¢ is
7

73. Number of solutions of the equation

Fx—1+x2 515
Vx -1 +(x-2)" = | \(L

74. If o and B are the complex roots of the equation
(1+i)x2+(1—f)x—2i=0,wherei=\/-—_1,theva.lueof \F/
J

a—BI2 i
lo =B is v ap) D
L/@If(xBbetherootsoftheequation 'l o> 0 "('6/C><)( C Cib )

4x ?~16x + ¢ =0, c € Rsuch that 1 and2<f <3
then the number of integral Values of c,are” @ /fc (’) o

76. Let r, s and t be the roots of the equatlon — (—u+ (1 >0
8x® +1001x + 2008 =0 and if _
99N =(r +5)° +(s+1)* +(t +r)>, the value of [A]is C'(l" ? 3
C7i1v

(where [-] denotes the greatest integer function)
| 270
/ﬁ 0 70 @ /(/L )
O /
g )
C /G

i1

(v C LI

C ~ '1',(‘!,\5/,
R
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‘/n/. For what values of m, the equation

(1+m)x? —2(1+3m)x +(1+8m)=0has(me R)

“H7 both roots are imaginary? ™ < O L (n - 3) 9 O w3

7 both roots are equal? > O 'Y"\LO)‘M»\7 2
Lﬁﬁ)/both roots are real and distinct? DD O
A §&3-55th roots are positive? }VV\ ?0 P2 0 D 2,0

C/\‘m roots are negative? S,\ co P—»J 20 b> 0
7 Tootgare opposite in sign? Myr co ) D> /
(_\/j«)&zc equal in magnitude but opposite in sign? ¢ m =—QO D> 0

'\ (visiratleast one root is positive? (A J

\Q{wfst one root is negative? @ (/.

Dots are in the ratio 2:37
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89. For what values of m, then equation
2x? —2(2m+1)x + m(m+1)=0has(m€ R)
(i) both roots are smaller tha 2?
(ii) both roots are greater than 2?
(iii) both roots lie in the interval (2, 3)?
(iv) exactly one root lie in the interval (2, 3)?

(v) one root is smaller than 1 and the other root is
greater than 1?

(vi) one root is greater than 3 and the other root is
smaller than 27

(vii) atleast one root lies in the interval (2, 3)?
(viii) atleast one root is greater than 27
(ix) atleast one root is smaller than 27

(x) roots 0. and f, such that both 2 and 3 lie between
and (3?

New Section 1 Page 16



90. 1f r is the ratio of the roots of the equation

ax? + bx + ¢ =0, show that (—r~+ ])2. = 92
r ac
91. If the roots of the equation + 1 s are equal
X+p x+q r

in magnitude but opposite in sign, show that p+q=2r

2 2
and that the product of the roots is equal to | — u}
2

92. If one root of the quadratic equation ax? + bx + ¢ =0is
equal to the nth power of the other, then show that
1 1

(ac" [ +(@@"c)"* +b=0
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93. If o, B are the roots of the equation ax 2 + bx + ¢ = 0 and
y, & those of equation Ix?® + mx + n = 0, then find the
equation whose roots are oty + B8 and a8 + By.

94, Show that the roots of the equation

(a® = bc) x? +2(b? —ac)x+ct —ab=0
are equal, if either b=0or a® + b3 + ¢3 —3gpc = 0.

95. If the equation x* — px +g=0and x*> — ax + b =0have

a common root and the other root of the second

equation is the reciprocal of the other root of the first,
then prove that (g — b)* = bq(p — a)®.
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96. If the equation x* — 2px + g = 0 has two equal roots,
then the equation (1+y)x* =2(p +y)x +(g + y) =0
will have its roots real and distinct only, when y is
negative and p is not unity.

) 2
97. Solve the equation x °8x**3)" = 14

98. Solve the equation

x2-2x+1 _ x2-2x-1 _ 101
G =) 10(2 - 3)

2
99. Solve the equation x* +( al 1] =38
o
100. Solve the equation

\/(x+8)+2./(x+7) +\[(x+l)—\/(x+7) =4,
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101.

102.

103.
104.

Find all values of a for which the incquation

. By ’
4% +2(2a+1)2" + 4a® —3>0is satisfied for any x .

Solve the inequation log ’ H—V”—_lx—]— > 0.
{’x +2x—-3 x—1

Solve the system | x* —2x|+y =1, x? +ly|=1

If o, B, y are the roots of the cubic x*— px * + gx —r =0,

Find the equations whose roots are

(1) By+é,yoc+é,aﬁ+$
@) (B+y—-o),(y +a—B), (e +B-¥)

‘Also, find the value of (B +y — o) (v + @ -B)(a +B—7).

New Section 1 Page 20



105. If A, A,, As, ..., Ay,ay,ay,as,...,a,,a b, c< R, show
that the roots of the equation
A2 A2 A2 2
1 + 2 + 3 + .+ An
xX—a; x—a, X-—a, X —a,

=ab® + ¢%x + ac are real.

106. For what values of the parameter a the equation
x* +2ax? + x ? + 2ax + 1=0has atleast two distinct
negative roots?

107. If [x] is the integral part of a real number x. Then solve
[2x] =[x +1]=2x.

108. Prove that for any value of a, the inequation (a® +3)
x? +(a+2)x —6<0is true for atleast one negative x .
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109. How many real solutions of the equation
6x2 — 77 [x]+ 147 = 0, where [x]is the integral part of x ?
110. If o, B are the roots of the equation x?—2x—-a’ +1=0
and y, 8 are the roots of the equation
x2 —2(a+1)x+a(a-1)=0 such that o, B € (y, 9), find
the value of ‘a’.

111. If the equation x* + px 3 4 gx? +rx +5=0has four
positive real roots, find the minimum value of pr.
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