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Quadratic Equation

Ei. Equation v/s ldentity:
o) A qzuadratic equation is satisfied by exactly two values of ' x’ which may be real or imaginary. The equation,
ax*+bx+c=0is:
Q * a quadratic equationif a=0 Two Roots ﬁ
%* a linear equation if a=0,b=0 One Root “
c * a contradiction if a=b=0,c ;t 0 No Root o~
=S* an identity if a=b=c= Infinite Roots o
N If a quadratic equation is satisfied by three distinct values of ' x’, then it is an identity. o
SsSolved Example # 1. (i) 3x%2+ 2x — 1 =0 is a quadratic equation here a = 3. g
oM (i) (x +1)?2=x2+ 2x + 1 is an identity in Xx.
v Solution.:Here highest power of x in the given relation is 2 and this relation is satisfied by three different values x=0, x .
Soluti Here high f x in the gi lation is 2 and this relation i isfied by three diff I 0
E = landx = -1 and hence it is an identity because a polynomial equation of n™ degree cannot have more than n—
I distinct roots. o
S2. Relation Between Roots & Co-efficients:
: 0] The solutions of quadratic equation, ax?+ bx +c¢ =0, (a=0)isgiven by
% -b+ \/bz —4ac
X =
2a
e expression, b2 -4 ac =D is called discriminant of quadratic equation.
o Th ion,b2-4 Di lled discrimi f drati i
c (i) If a, B are the roots of quadratic equation, ax2+bx+c=0,a=0.Then:
Q b c VD
¥ @ o+p=-g B ap= @ la-pl=Tg
(o) (iii) A quadrat|c equation whose roots are o & B is X-—a)(x-B)=0 i.e.
U) — (sum of roots) x + (product of roots) =

t,GSoIved Example # 2. If aand B are the roots of ax? + bx + ¢ =0, find the equation whose roots are a+2 and f+2.
—2Solution. Replacing x by x — 2 in the given equation, the required equation is
a(x—2)2+b(x—-2)+c=0 i.e., ax’—(4a-b)x+(4a-2b+c)=0
OSolved Example # 3 The coefficient of X in the guadratic equation x>+ px + g = 0 was taken.as'17in place of 13, its
roots were found to be — 2 and — 15. Find the roots of the original equation.

©
0
[o9)
o
o
™
o))
©
o
o
o
N~
N~
N~
™
o
o
(0)
)
o
o
Z
|G_-’Solut|on Here g = (- 2) x (- 15) = 30, correct value-of p = 13. Hence original equation is =
X2+ 13x + 30= 0 as (x+10) (x + 3) = 0 : roots are"= 10, — 3 o
Self Practice Problems : 1 If a, B are the roots of the quadratic equation ax?+ bx + ¢ = 0 then find the quadratic—
equation.whose roots are g
o
o
(i) 26, 2B (ii) o2, p? (i) o0+ 1, p+1 (|v) Wp B o
@ "1-8 B o o
e 2 =
= (r+1)° n
82. If r bethe ratio of the roots of the equation ax? + bx + ¢ = 0, show that p . R <
(] Ans.(1) (i) ax?+2bx +4c=0 (i) a’x?+ (2ac - b2) x+¢2=0 :
= (i) = ax?—(2a-b)x+a+c-b=0 (iv) (@+b+c)x?—2(a-c)x+a=b+c=0 o
= ) ac x?—(b?—=2ac)x+ac=0 2
3. Nature of Roots: p
“— Consider the quadratic equation, ax*+ bx + ¢ =0 havinga pasitsroots; D=b*-4ac -%
& | <
@© l l x
- o
(8] D =0 D=0 ©
CCE Roots are equala. = B = - b/2a Roots are unequal %
0p]
3 ;
S =
= ©
0p) =
2 a,b,ccR&D>0 a,b,ccR&D<0 4
o Roots are real Roots are imaginary a=p+iq, p=p-iq A
= <
= o
o 2
(@) a,b,ceQ& a,b,ceQ& |q_)
L D is a perfect square D is not a perfect square
L = Roots are rational = Roots are irrational
E \2 i.e.oc=p+\/a,[3=p—\/a

a=1,b,cel&Dis aperfect square

= Roots are integral.

Solved Example # 4: For what values of m the equation (1 + m) x2—2(1 + 3m)x + (1 + 8m) = 0 has equal roots.
Solution.

Given equationis (1 +m)x2-2(1+3m)x+(1+8m)=0 ... 0]

Let D be the discriminant of equation (i).

Roots of equation (i) will be equal if D = 0.

2 1+8m)=0
guccessfquPeople)Repla(ce thezlv%rdsgfikg; "wish", "try" & "should" with "I Will". Ineffective People don't.
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or, -3m=0 or, m(m 3)—0 m =0, 3.

Solved Example #5: Find all the integral values of a for which the guadratic equation (x —a) (x — 10) + 1 = 0 has
integral roots.

Solution.: Here the equation is x2— (a + 10)x + 10a + 1 = 0. Since integral roots will always be rational it means D

e should be a perfect square.

) From (i) D = a2 - 20a + 96.

o = D=(a-10)2-4 = 4=(a—10)>— %)
o) If D is a perfect square it means we want difference of two perfect square as 4 which is possible only when (a -™N
@ 10)2=4and D = 0. o)
c = (a-10)=+2 = a=12,8 ™
SSolved Example # 6: If the roots of the equation (x — a) (x — b) — k = 0 be c and d, then prove that the roots of the ¢
) equation (x —c) (x —d) + k=0, area and b. o
>Solution. By given condition 8

x—a)(x=-b)—k=(x-c) (x-d) or(x—c)(x—-d)+k=(x—a) (x=h)
Above shows that the roots of (x —c) (x—d) + k=0 are a and b.
elf Practice Problems :
Let4x2—4(a—2)x + a—2 =0 (o € R) be a quadratic equation. Find the value of o for which
0] Both roots are real and distinct. (i) Both roots are equal.
(ini) Both roots are imaginary (iv) Both roots are opposite in sign.
) Both roots are equal in magnitude but opposite in sign.

ww

4, Find the values of a, if ax? —4x + 9 = 0 has integral roots.
5. If P(x) = ax?+ bx + ¢, and Q(x) = —ax?+ dx + ¢, ac = 0 then prove that P(x) . Q(x) = 0 has atleast two real roots.
Ans. (1) () (=0, 2) U (3, ©) (i) ae{2, 3}
(i) (2,3) (v) (—,2) \)) ¢
1 1
) a=3. -7

4. Common Roots:
Consider two quadratic equations, a, x>+ b, x+c, =0&a,x*+ b,x + ¢,=0.
0] If two quadratic equations 'have both roots common “then’the equation are identical and their
- . S b
co-efficient are in.proportion. i.e. AL =21 :—1.
ay by o
. . ) cja, —csa bjcy —byc
(i) If only one root is common, then the common root "o’ will be: o = 122 291 - 7122 21

ajby ~a; by _cjay —cra
Hence the condition for one common root is:

2
a Ci1ay =Cya] +h Cidp —Ca) +c =0
"Lagby —ay by "L agby —a by !

= (c1ay £era; ) =(ayby —ayby) (byey —byey)
Note . If f(x) = 0 & g(x) = O are two polynomial equatlon having' some common root(s) then those common root(s) is/are
also the root(s) of h(x) =a f(x) + bg (x) =
Solved Example # 7: If x2—ax +b =0 andx?— px + ¢ =0 have arootin common and the second equation has equal ¥

website: www.TekoClasses.com & www.MathsB

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone: 0 903 903 7779, 09893058881 .

a
e roots, show thatb + q = 7p
9 Solution. Given equations are :x? —ax + b= 0 and'x? — px + g.=0.
— Let a. be the common root. Thenroots of equation (2) will be o and o. Let B be the other root of equation (1). Thus’
<) roots of equation (1) are a, B and those of equation (2) are a, a.
%’ Now oa+pB=a (iii)
e op=b . (iv)
(&) 20=p—" (v)
© o?=q (vi)
o LHS.=b+g=ap+a2=a(a+p) ... (vil)
> a +B) 2
S and RHS.= 22 - W =0 (@+B) e (viii)
= from (7) and (8), L.H.S. = R.H.S.
Nsolved Example # 8: If a, b, c € R and equations ax? + bx + ¢ = 0 and x2 + 2x + 9 = 0 have a common root, show that
© a:b:c=1:2:09.
@ sSolution. Given equationsare : x2+2x+9=0 ... (i)
9O and ax?+bx+c=0 . (if)
c Clearly roots of equation (i) are imaginary since equation (i) and (ii) have a common root, therefore common root
= must be imaginary and hence both roots will be common.
o Therefore equations (i) and (ii) are identical
a a b c
L s 1°2 9 - a:b:c=1:2:9
LUself Practice Problems : 6. If the equation x? + bx + ac = 0 and x? + cx + ab = 0 have a common root then
o prove that the equation containing other roots will be given by x? + ax + bc = 0.
LL7. If the equations ax? + bx + ¢ = 0 and x® + 3x2 + 3x + 2 = 0 have two common roots then show that
a=b=c.
c .
8. If ax? + 2bx + ¢ = 0 and a,x* + 2b,x + ¢, = 0 have a common root and i, bﬂ P are in A.P. show that
a by Cg

a, b, c areinG.P.

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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5. Factorisation of Quadratic Expressions:
* The condition that a quadratic expression f (x) = ax? + bx + ¢ a perfect square of a linear expression, is D = b?
—4ac=0.
* The condition that a quadratic expressionf (x, y)= ax2+2 hxy + by2 +2 gx+ 2fy + ¢ may be resolved into two linear
factors is that;
£
o a hg
% A=abc+2fgh-af2-bg2-ch2=0or |h b f|=0.
f ¢
f_—GSoIved Example # 9: Determine a such that x? — 11x + gand X2 14x + 2a may have a common factor.
=Solution. Let x — o be a common factor of x> — 11x + a and x? — 14x + 2a.
(7)) Then x = o will satisfy the equations x?2 —11x + a = 0 and x?> — 14x + 2a = 0.
> o?—1la+a=0 and oa?—14a0+2a=0
(] Solvmg (i) and (ii) by cross multiplication method, we get a = 24.

NSol. Ex. 10:  Show that the expression x2 +2(a+ b + c)x + 3(bc + ca + ab) will be a perfect squareifa=b=c.
— Solution. Given quadratic expression will be a perfect square if the discriminant of its corresponding equation is zero.
i.e. 4(a+b+c)?—-4.3(bc+ca+ab)=0

> or (a+b+c)>—3(bc+ca+ab)=0
> 1
or E((a—b)2+(b—c)2+(c—a)2):o
which is possible only when a =b = c.
Self Practice Problems :
oJg. For what values of k the expression (4 — k)x? + 2(k + 2)x + 8k + 1 will be a perfect square ?
ElO If x — o be a factor common to a,x*>+ b, x +c and a,x*+ b_x + ¢ prove that a(a, —a,) = b,—b,.
olL If 3x2 + 2axy + 2y? + 2ax — 4y + 1 can be resolved | gto two linear factors, Prove that o i< a root of the equation
O X2+ 4ax + 2a?2+ 6 = 0. Ans. (1) 0,
»n6. Graph of Quadratic Expression: \
% y=f(x)=ax®?+bx+c (0,c) y=ax’+bx+c
;) (a>0)
c 2
— y + D). X + L
% or 4a) T2 2a 0
_(\f, * the graph'between x, y is always a parabolg. _E' 4a Vertex
2 | b D
* the.co—ordinate of vertex are ca’' 4a
* If a > 0 then the shape of the-parabola is concave upwards & if a< 0 then the shape of the parabolais
concave downwards.
.. * the parabola intersect'the y—axis at point (0, c).
(] * the x—co—ordinate of point of intersection of parabola with x—axis are the real roots of the quadratic
*Uz.) equation f (x) = 0. Hence the parabola may or may not intersect the x—axis at real points.
ofT. Range of Quadratic Expression f (x) = ax2 +'bx + c.
(] () Absolute Range:
; D
& I a>0 = f)e| 227"
o
Y= D
% a<0 = f(x)e(w_zl—a}
O Hence maximum and minimum values of the expression f (X) is — 24 INrespective cases and it occurs
©
(a® _ b
> atx=-5- (at vertex).
-g (i) Rangein restricted domain: Givenx e [x,, X,]
d
b
2 @  If—— g [x, x,] then,
'% 2a
O f(x) e lmin {f(xl) , f(xz)}, max {f(xl) , f(xz)}J
g (b) If b [x,, x,] then
—— <[x, ’
8 2a 1 2
LL min { £(x,) , f(x,) LS f(x1), f(x2), ——
L f(x) e VARV AN 1 2 1a
(XSolved Example # 11 If ¢ < 0 and ax? + bx + ¢ = 0 does not have any real roots then prove that
LL 0] a-b+c<0 (ii) 9a+3b+c<0.
Solution.
c<0andD<O0 = f(x)=ax?+bx+c<Oforallx e R

= f-1)=a—-b+c<0
and f(3)=9a+3b+c<0
Sollved Example # 12 Find the maximum and minimum values of f(x) = x2 - 5x + 6.
Solution.

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.

page 4 of 23

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0903 903 7779, 098930 58881 .



Get Solution of These Packages & Learn by Video Tutorials on www.MathsBySuhag.com

minimum of f(x) = — atx = — —

4a 2a
[25 24) 5 1
E at x = 5 == 7
o . . 1
&) maximum of f(x) = o Hencerangeis |~ e @,
(@)
@®© _ _ , x2-x+1
L Solved Example # 13 : Find the range of rational expressiony = ———— if xisreal.
= X% +x+1
2 x?—x+1
>Solution. y= —+
(a8 x2+x+1
N = (y - 1)x2+(y+1)x+y 1=0
e X is real >0
& 1
S = (y+1)?2-4(y-1)2>0 = (y=-3)@By-1)<o0 = ye{g, 3]
. X+2 .
Solved Example # 14:Find the range of y = ————, if x isreal.
2X°+3x+6
Bsoiution - _ o x+2
ESolutlon.. y % 13x 16
o) = 2yx?+ 3yx + 6y = x + 2 = 2yx?+ 3y —-1)x+6y—-2=0
O X is real
- D>0
g = (3y - 1)2—-8y (6y —2) =0 = (3y—1) (13y + 1) <0
N 11
2 -, =
@© Y€ [ 13’ 3}
OSeIf Practice Problems :
If ¢ >0 and ax? + 2bx + 3c = 0 does not have any-real roots then prove that
_\4 @ a-2b+3c>0 (ii) a+4b+12c>0
(¢D) L2
|__l3. If f(x) = (X —a) (x — b), then show that f(x) > — @=n" .
%14. For what least integral value of k the quadratic polynomial (k= 2) x2+ 8x+k +4>0V X € R.
2
X°+34x-71
15. Find.the range in which the value of function 2+— liesV x € R.
.- X +2X-7
L , , _ , | , mx 2+ 3x -4
" 16. Find the interval in which 'm’ lies_so‘that the function y =, ———5———— can take.all real values
o —4x° +3X+m
D V. X e R.
= Ans. = (14) = k=5. (15)- (= =, 5] U[9, =) @6)  mell, 7]
8. Sign of Quadratic Expressions:
S The value of expression, f (x) = ax®+ b x+ ¢ at x = x, is equal to.y=co-ordinate of a point on parabola
9 y = ax?+ bx +c whose x—co-ordinate isX,. Hence if the pomt lies above the x-axis for some x = x, thenf (x)
Y— >0 and vice-versa.
% We get six different positions of the graph with respect to x—axis as shown.
@©
S
© a>0
ol D<0
> a>0
o D>0 I
E i \/ i "
")) [od - B X X
©
g Roots are real & distinct Roots are equal Roots are imaginary
c
= AR 9 N
o — — X
[ a<o0 =
L D>0
L a<0
o D<0
LL NOTE:
0] VXxeR,y>0onlyifa>0&D =Db2?-4ac <0 (figure 3).
(in) VxeR,y<Oonlyifa<0&D =b2-4ac<0 (figure 6).
9. Solution of Quadratic Inequalities:
The values of ' x’ satisfying the inequality, ax? + bx + ¢ > 0 (a # 0) are:
0] If D >0, i.e. the equation ax?+ bx + ¢ = 0 has two different roots a < f.

Then a>0 = x e (-»,a)uU (B, )
Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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0 ="xe(a,p

(i) If D=0, i.e.roots are equal, i.e. a = .
Then a>0 = X e (-», a) U (a, o)
a<0 = xeo
(iii) If D <0, i.e. the equation ax?+ bx + ¢ = 0 has no real root.
- Then a>0 = xeR
8 a<0 = xed
=) I liti f the f PE9 Q6 REY...... =0 b ickl Ived using th thod of
< (iv) nequalities of the form A(X) B(X) C(X)om < O can be quickly solved using the method o
% intervals, where A, B, C........ ,P,Q, R......... are linear functions of " x".
2
X°+6Xx-7
U>)\Solved Example # 15 Solve +2 1 <2
X< +
%Solution. = X2+ 6X -7 <2x2+ 2
- = -6x+92>0 = x-3)2?=0 = X eR
e
@© X2 +x+1
ESoIved Example # 16: Solve W >0
>Solution. . [x +1] >
VxeR- {-1}
xX?+x+1>0 D=1-4=-3<0
3 x2+x+1>0VxeR Xe(=w-1)u(-1, )
2
xc-3x-1
ESoIved Example#17 |2 . | <3.
(@) X“+x+1
(&)
2
: x“-3x-1
Nsolution. % <3.
Q _ X2 +x+1
8 inx2+x+1
a D=1-4=-3<0
—_ xX2+x+1>0VxeR X2 —3x—1] <3(x2+x+1)
®) = -3 -1)?-{3(x*+x+1)}?<0
_52 = (4x2+2) (-2x2—6x—4)<0
) = 2x2+1)(x+2)(x+1)>0 = X e (-, —-2)uU (-1, x)
j—Self Practice Problems :
:17. @ [xX2+Xx|-5<0 (i) —Ix+12 < |x -4
2X 1
< —_—
%18. Solve -9 < %12
. .19, Solve the inequation (X2 + 3x + 1) (x> +3x —=3) >5
(] 2
+— X“+oax+1
‘n20. Find the value of parameter'o’ for which'the inequality | —2 =~ | < 3issatisfied V x e R
o X+ X+1
g x2 25x+4
21. Solve — | =
X7 -4
1+421) (21-1
Ans. (17) 0] - 2 | 2 (i) (2,4)
(18) (—o0,—-3)U(-2,3) 19 (oo, —4] U [-2,-1] U[1, )

[N
o

FREE Download Study Package from

(20) (=1,5)

Location Of Roots:
Let f(x) =ax2+ bx+c,wherea>0&a b ceR.

o [03fs

a

(i) X

(i)

(%6, £06:) /
a

p

o

0]
(if)
(iii)

Conditions for both the roots of f (x) =
b2 —4ac>0; f(x,) > 0 & (-b/2a) > x
Conditions for ‘both the roots of f (x) =
b2 —4ac>0; f(x,) > 0 & (-b/2a) < x,.

Conditions for both roots of f (x) =0tolie on eit
lies between the roots of f (x) = 0), is f (x,) < 0.

(xi, f(x,)) (%, f(X,))
) X, a B ix, X
Successful People Replace the words Tike; "wish", "try" & "

\ (%, f(%)
B ix

—x (i) %

(%o, f(Xo))

0 to be greater than a specified number'x

are

0 to be smaller than a specified number ‘x’ are

her side of the number ‘x ;' (in other words the number X

(X, f(x,))

B
(X, f(x.))

effective People don't.
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should" with ™1 Will". In
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(iv) Condltlons that both”roots of be confined between thé numbe

» (X <x,) are b?—4ac > 0; f(x)>0 f(x)>0&x < (-b/2a) < x,.

) Conditions for exactly one root of f (x) = O to lie in the interval (x,, x,) i.e.
X, <x<x,isf(x).f(x,)<0.
EEX.10.1 x*—(m - 3)x+m 0
o@ Find values of m so that both the roots are greater than 2.

o f(x)
(@)
©
L
= 2
% Condition-1 D=0 = (M=-32-4m>0 = m’-10m+9>0
n>3~ = M-1)(M=9)>0 = me (-», 1]U[9, ®)......(0)
2 Condition -1l f(2)>0 = 4-(mM-3)2+m>0= m < 10...(ii),
T L b m-3
= Condition - 111 - % > 2 = >2 = m>7....(iii)
: Intersection of (i), (ii) and (iii) gives m < [9, 10) Ans.
%(b) Find the values of m so that both roots lie in the interval (1, 2)
f(x)
o
£ . .
8 o I 1 N/ 2 x
g Condition-1 D>0 = m € (— o, 1] U [9, )
2] Condition -1l f(1)>0 = 1-(m-3)+m>0 = 4>0 = m e R
@ Condition - 11 f(2)>0 =  m<10
) . b m-—
@© Cond|t|on-IV1<—£<2 = 1< <2 = 5<m«<7
O intersection givesm e ¢ ns.
g(c) One root is greater than 2 and other smaller than 1
f(x)

(]
= I
§ s

Condition -1 f(1)<0 = 4<0 = me ¢
. Condition ; 1l f(2)<0 = m > 10
g Intersection gives m € ¢ Ans.

ind the value of m for which both roots are positive.

B(d) Find th I f m for which both iti
(] f(x)
=
=
o
Y— Condition -1 D>0 m (=00, 1] U'[9, )
(0] Condition -1l 'f(0)>0 : m>0
%’ . b m-3

Condition -1l =——>20 = >0 = m>3
- 2a 2
% intersection givesm € [9, ©) Ans.
a© Find the values of m for which one root is (positive) and other is (negative).
~ f(x)
o
>
d
(j) X
© Condition -1 f(0)<0 = m<0 Ans.
‘U(f) Roots are equal in magnitude and opposite in sign.
9O sum of roots = 0 = m=3
- and f(0) <0 = m<20
; m € ¢ Ans.
OEx.10.2 Find all the values of 'a’ for which both the roots of the equation
() (a—2)x2+2ax + (a+ 3) = 0liesin the interval (- 2, 1).
wySol. Case-l
LLI f(x)
o
LL

-2
When a-2>0
= a>?2
Condition-1 f(-2)>0= (@a—2)4-4a+a+3>0 = a-5>0=>a>5

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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1
Condition-1l f(1)>0 = 4a+1>0 = a>-— 2
Condition-1ll D>0 = 4a’2-4(a+3)(a—2)>0 = a<b6
Condition - IV — — <1 20D, U4
ondition - ~ %a = a_2 = ae(—o, 1)U (4, ©)
Condition -V — 2< — = —2a 2 2-% .o &
- — < — — > >
ondition 22 = 2@-2) = a_2 =
Intersection givesa € (5,6]. Ans. foe)
Case-llwhen a-2<0 R
a<?2 o
Condition -1 f(=2)<0 = a<5h 8
1
Condition - Il f(1) <0, = a<-— 2
. b
Cond|t|on-lll—2<—£<1 = ae(—ow 1)U (4, ©)
Condition-1V D>0 = a<b6
. . . 1
intersection gives ae (— oo,—zj

L 1
complete solutionis a e (—oo, —Zj v (5,6] Ans.

Let 4x*—4(a—2)x + a — 2 = 0 (o € R) be a quadratic equation find the value of o for which

(@) Both the roots are positive (b) Both the roots are negative

(c) Both the roots are opposite in sign. (d) Both the roots are greater than 1/2.

(e) Both the roots are smaller than 1/2.

® One root is small than 1/2 and the other root is greater than 1/2.

Ans. (a)[3, «) (b) ¢ () (=0, 2) o (d)d (e) (==, 2] () (3, =)

Find the values of the parameter a for which the roots of the quadratic equation
x2+2(@a-1)x+a+5=0are

0] positive (i) negative (iii) opposite in sign.

Ans. (i) (-54=1] (i) [4, ) (iii) (= o0, = 5)

Find the values of P for which both the roots of the equation

4x% — 20px + (25p2+ 15p — 66) = 0 are less than 2.

Ans. (-o,-1

Find.the values of a for which 6/lies between the roots of the equationx? + 2(av— 3)x + 9 = 0.

4
Let 4x?—4(a—2)x + a — 2 = 0 (. € R) be a quadratic equation find the value.of o for which

e [4-2)

. - - L 1
Exactly one root lies in (0, %) (ii) Both roots lies in (O, E]'

. 1) . . :
At least one root lies in [0, E) .(iv) Oneroot is greater than 1/2 and other root is smaller than 0.

Ans. (i) (=, 2) U (3, ©) (ii). 0 (i) (= o0, 2) U (3, ) (iv) ¢
In what interval must the number 'a” vary so that both roots of the equation
x?—2ax +a%2—1 =0 lies between — 2 and 4. Ans. (-1,3)

Find the values of k, for which the quadratic expression ax? + (a — 2) x — 2 is negative for exactly two integral
values of x. Ans. [1, 2)
Theory Of Equations:

If o, a, a,......0, are the roots of the equation;

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0903 903 7779, 098930 58881 .

f(x) = axx"+ ax"+ ax"?+.... +a x+a =0 where a, a,.... a are all real & a, # 0 then,
_ A L2 _ 2 gy ln

Zal——a0,2a1a2—+ao,Zalazag——ao, ..... ) Oy 0Ly Ol o =(-1) 20

NOTE :

0] If o is a root of the equation f(x) = 0, then the polynomial f(x) is exactly divisible by (x —a) or (x —a) isa
factor of f(x) and conversely.

(i) Every equation of n'" degree (n > 1) has exactly n roots & if the equation has more than n roots, itis an
identity.

(iii) If the coefficients of the equation f(x) = 0 are all real and o + i is its root, then a. — i} is also a root. i.e.
imaginary roots occur in conjugate pairs.

(iv) An equation of odd degree will have odd number of real roots and an equation of even degree will have
even numbers of real roots.

v) If the coefficients in the equation are all rational & o + \/E is one of its roots, then
o —\/E is also aroot where a, B € Q & B is not a perfect square.

(vi) If there be any two real numbers'a’ & 'b’ such that f(a) & f(b) are of opposite signs, then

f(x) = 0 must have odd number of real roots (also atleast one real root) between’a’and'b’.
(vii) Every equation f(x) = 0 of degree odd has atleast one real root of a sign opposite to that of its
last term. (If coefficient of highest degree term is positive).

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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Ex.11.1 2x%+ 3x2 0 hasro ,ythenfind a + B + v, aff + By + ya and opy.
+B+y== E + + —E = E— 3
atPpry==-75 ap+Pytya=-,  afy=--=-3

Ex.11.2 Find the roots of 4x® + 20x2 — 23x + 6 = 0. If two roots are equal.
Let roots be o, oo and B

20
og+a+ﬁ:—T

= 20+B=-5 (i)
3
Lo+ + =— —
o.a+oaf+ap 2

23

= o+ 20B=— — & ocZBZ—E
4 4

ySuhag.com

from equation (i)
23
o+ 20 (-5-2a) = — vy

23
= a2—10(x—4(x2:—7 = 1202+ 4000—23=0

=1/2 2 h -1
o= ,—6 when 0L—2

1 3
from equation (i) a?B = 2 (-5-1)=- >
23

when a:—?

Hence roots of equation =

SeIf Practice Problems :
29. Find therelation between p, g and r if the roots of the cubic equation x® — px?+ gx —r = 0 are such that they are
inA.P. Ans.  2p®—9pq +27r=0
30. If ayB, v are the roots of the cubic x® + gx + r= 0 then find the equation whose roots are
a+B, Bty y+a Ans. x*+gx=r=0
(b) of, By, yo Ans. x3—-gx?=r?2=0
(c) zﬁ,y AnS..x®+2qx%+ 2 X —r2=0
(d) o, BS, vy Ans.  x3+ 3xx+ (3r2+ g®) x +a8 =

HORT REVISION

Thegeneral form of aquadratic equationin X'is, ax>+ bx+c=0,where a,b,cc R& a=0.

ORESULTS :
—b\/b?dac

The expression b?—4ac=D is called the discriminant of the quadratic equation.
If & B are the roots of the quadratic equation ax2+bx +c=0, then;

(i) a+p=-bla (i) afp=ca (i) a-B=/D/a-
NATURE OF ROOTS:
A) Consider the quadratic equation ax2+ bx+ c=0 wherea, b,c e R& a= 0then;
0] D >0 < roots are real & distinct (unequal).
(i1 D=0 < roots are real & coincident (egual).
(i) D <0 < roots are imaginary .
(iv) If p+iq isoneroot of a quadratic equation, then theother must be the
conjugate p-iq & viceversa (p,qeR & i=/-1).
(B) Consider the quadratic equation ax?+ bx + c=0wherea, b, c € Q & a= Othen;
(i) If D>0 & isaperfect square, then roots are rationa & unequal.

(ii) If a=p+,/q is onerootinthiscase, (wherepisrational & +/q isasurd)

e from website: www.TekoClasses.com & www.MathsB

acka
=

The solution of-the quadratic equation, ax2+bx+c=0 is given by x =

yP

w

then the other root must be the conjugate of it i.e. = p—\/a & viceversa

FREE Download Stud

e

A quadratic equation whose roots are a & B is (x—a)(x—p)=01i.e

x2—(o+B)x+a P =0i.e. x>~ (sumof roots)x + product of roots=0.

Remember that a quadratic equation cannot have three different roots & if it has, it becomesan identity.
Consider the quadratic expression, y=ax2+bx+c, a=0 & a,b,ceR then;

@) The graph between x,y is always a parabola. If a> 0 then the shape of the

parabolais concave upwards & if a< 0 then the shape of the parabolais concave downwards.

oo

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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(i) eR,y>0only If a> b?2—4ac<0 (figure3).

(ii1) v x eR, y<0onlyif a<0 & b?—4ac<0 (figure6).

Carefully gothrough the 6 different shapesof theparabola given below.
SOLUTION OF QUADRATIC INEQUALITIES:
ax2+bx+c>0(a=0).
0] If D>0, then the equation ax?+bx +c=0 has two different rootsx, <X,

Then a>0 = xe(-0,X) U (X, ™

a<0 = xe(x, x)1

(i) If D=0, thenrootsareequal, i.e. X —x2

In that case a>0:>X€(OOX1)U(X )

a<0 = xe¢

(iii) Inequalitiesof theform L Ocan be quickly solvedusing the method of intervals.
)
X

page 10 of 23

Maximum & Minimum VaLue of y=ax?+bx +coccursat x =—(b/2a) according as;

4a a

COMMON ROOTSOF2 QUADRATIC EQUATIONSLONLY ONE COMMON ROOT] :
Let o be the common root of ax2+bx+c=0 & ax?+b'x+c =0 . Therefore

2
o a 1

bc'-b'c ac—-ac ab'-ab

- b? 4ac - b’
a<0ora>0.ye u,oo} ifa>0&ye(—oo,4— ifa<O.

ao?+boa+c=0; do2+ba+c =0. By Cramer’s Rule

ca—-Ca bc'-b'c

_ab-ab ac-ac

So the condition for a common root is (ca — c'a)? = (ab'— ab)(bc’' - b'c).

Thecondition that a quadraticfunction f(x,y) =ax?+ 2hxy + by? + 2gx + 2fy + ¢ may be resolved into two linear factors is
that ;

Therefore, o=

7779, 09893058881 .

and conversely .

(i) Every equation of nth degree (n > 1) hasexactly n roots & if the equation hasmorethan n roots, it isan identity.

(iir) If the coefficients of the equation f(x) = O areall real and o +i isitsroot, then o.—if isalsoaroot. i.e.imaginary roots=—_
occur in conjugatepairs.

(iv) If the coefficientsin theequation areall rational & o + \/B isoneof itsroots, then o — \/E isalsoaroot where o, €
Q& B isnot aperfect square.

) If there be any two real numbers'a & 'b" such that f(a) & f(b) are of opposite signs, then f(x).=0.must have atleast
one real root between'a and'b’.

™

a h g 8

abc+2fgh—af?~bg?~ch?=0 or [h b f| =0. ™
g f ¢ 8

THEORY OF EQUATIONS o
If oy, 00 .0, aretherootsof the equation; .
f(x) = aox”+ ax”1+ a2xn ... +a_x +a =0 where a; a;, ... a, are all real & ag.= 0 then,ucJ
o

a a, a <
Zocl:—al 2o 0,=+ = o Zala2a3:—a—3 yoereny O 0Ly Olg o, (—1)” o
0] Ifu isa root oftheequanonf(x) 0, thenthepolynom|a|f(x) |sexactlyd|V|sbIeby(x a) or (x—a) isafactor of f(x) g
2

m

()

N%

(Vi) Every ‘equation f(x) = 0 of degree odd has atleast onereal root of asign.oppositeto that of itslast term. @,
LOCATION OF ROOTS: Let f(x)=ax?+bx+c, Where a>0& abceR ©
0] Conditions for both the roots of fA(x) = to be greater than a specified number ‘d’ are.?

? - 4ac>0; f(d)>0 & (—b/2a) >d. S
(i) Conditions for both ‘roots of f(x)=0 to lie on either side of the number *d’ (in other words the number *‘d’ I|es¥

between theroots of f(x) =0) is f(d) <O.
(iii) Conditions for exactly one root of f(x)=0 to lie in the interval (d,e) i.e.d<x<eare b’>~4ac>0 & f(d).f(e) <
0

—
=0
]
>
c
3
o
@
=
72}

©
o

o}
QD
=
[¢’]

(iv) Cond|t|ons that both roots of f (x) = 0 to be confined between
<q). bB*~4ac>0; f(p)>0; f(q)>0 & p<(-b/2a)<q.

LOGARITHM ICINEQUALITIES

0] For a>1 the inequality 0<x<y & log.x< log.y are equivalent.

(i) For 0<a<1 the inequality 0<x<y & 6]ogax> 00,y are equivalent.

(i) If a>1 then Iogax<p = O<x<&

(iv) If a>1 then logx>p = x>aP

) If O<a<1then log,x<p = x>aP

(Vi) If 0O<a<1lthen Iogag<>p = O<x<@

EXERCISE—1
If theroots of the equation [1/(x +p)] + [L/(x+q)] = Lr areequal in magnitudebut opposite in sign, show that p+q=2r & that
the product of the rootsisequal to (-1/2) (p?+ ).

Teko Classes, Maths : Suhag R.

If x?>—x cos(A + B) + Lisafactor of theexpression,

2x*+ 4x3sin A sin B — x%(cos 2A + cos 2B) + 4x cosA cos B — 2. Then find the other factor.

o, B are the roots of the equation K (x>—x) +x+5=0. If K, & K, are the two valuesof K for which the rootsa., 3 areconnected
by the relation (a/B) + (B/ch) = 4/5. Find the value of
(K /K +(KJK).

Iftheguadrbatlcequatlons X2+ bx + ¢=0andbx?+ cx + 1= 0 haveacommon root then provethat either b+c+1=0 or b?+c?
+1 c+b+c

2 2
If the roots of the equation (1—q+p7JX2+p(1+q)x+q(q—1)+%: 0 are equal then show that

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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Q6 If oneroot of the equation ax?+ bx + ¢ =0 bethesquare of the other, provethat
b3+ a’c+ ac? = 3abc.
. ax’+2(a+1)x+9a+4 .

EQ'7 Find therange of values of a, such that f (x) = Y2 _8x+32 isalways negative.
8Q.8 Find a quadratic equation whose sum and product of the roots are the values of the expressionsem

5 (cosec 10° — /3 sec10°) and (0.5 cosec10° — 2 sin70°) respectively. Also express the roots of this quadratic in terms of tangentﬁ
=2 5
< T —
> of ananglelyingin (0’ —j. —
D 2 S
Py 6x% —22x + 21 g
mQ.Q Find the least value of —————— for dl real values of X, using thetheory of quadratic equations. <
% 2_18x 117
£010  Findtheleastvalueof (3¢ + I 82— 1)x + 4(2p2+ 1) for real valuesof pandx. 4
©Q1l If o be aroot of the equation 4x2+ 2x —1= 0 then prove that 40— 3o is the other root. 0

Q.12(a) If o, B aretherootsof thequadratic equation ax?+bx+c = 0 then which of thefollowing expressionsin o, p will denotethesymmetricSd
= il
% functions of roots. Give proper reasoning. (i) f (o, B) = a?-B (i) f (o, B) = a?B + ap? (iii) f (o, B)=In E =

(v)  f(a,p)=cos(a—p) 3

3 () I@t on,s% zeze tzhéasroots of the equation x2-px+ q= 0, then find the quadratic equation theroots of which are (o> — ) (a® - [33)§

(04 (04 .

EQ.lS If a,B are the roots of ax?+bx+c=0 & a’,—p aretherootsof ax?+b'x+c =0, showthat o, o’ are the roots of _

_ _ o

8 {E+E}lx2+x+ LAMLE l—o ~

o a a’' c ¢ | - ™~

QR4 If a,p are the roots of x> -px+1=0 & y, 8 are the roots of x?+ gx+1 = 0, show thatg

N (=) (B —v) (o +8) (B+8) =g~ p*. ©

CU)GQ.15 ﬁhoweglat if p,q,r& s arereal numbers & pr=2(q+s), then at least one of theequations x?*+ px+q=0, x?+rx+s=03

1Y as real roots. o

o

%Q.lG If a& b are positive.numbers, prove that the equation ot + + lb =0 has two real roots, one-between a/3 & 2a/3 N
- +

= and the other between —2b/3 & —h/3. N =

(¢D) o

Q17  If the roots of “x?— ax + b = 0 are real & differ by a guantity which is less than ¢ (c > 0), prove that =
= b liesbetween (1/4) (&2 -.¢?) & (1/4)&2 o

Qi8 At what values of 'a’ doall the zeroes of thefunction , —

f(x) = (a— 2)x2+ 2ax + a+ 3lieon theinterval (- 2, 1)? S

Q19 !f (1J)ne lr:)oot of the quadratic equation ax2+ bx+ ¢=0 isequal tothe n power of the other, then show that (ag")¥(™D + (ac)¥ |2

n+ + :0'
ayQ20 /Ifp, g, r andsaredistinct and different from2, show that if the pointswith co-ordinates m_
Q =
= 4 3 4 3 4 3 4 3 =
n p p°-5 q g -5 r r’=5 S s°-5 )
Q ] 1 ) - . I M
) [p—Z p-2)'lg-2"qg-2) \r-2"r2 and s_2' 52 arecollinear then X
= pars=5(p+q+r+s)+2(par + grs+rsp +spq). . ) , 4
EQ.ZI Thequadratic equation X2+ px + g = 0 where p and gareintegershasrational roots. Provethat therootsareall integral. %
9Q.22 If the quadraticzequations X2+ bx+ca=0 & X2+ cx+ab=0 have a common root, prove that the equation containing their g
Y— other root is x4+ ax+hbc=0. =
%Q.ZS !(fn fi E&lrf&e_rgots of x°+px+g=0:& x*"+p™"+ g"=0 where n is an even integer, show that o/p, p/a are the roots of ;CU
_ESQ.24 If o, B are the roots of the equation x2 — 2x + 3 = 0 obtain the equation whose roots areny
O a3-30+50—2, B3=B2+ B +5. o
@Q25  If each pair of the following three equations x2+ p,x+¢,=0, X2+ px+q,=0 & ©
1 1 2 2 e
ol X2+ px+0,= 0 has exactly one root common, prove that; =1
>, (py* Po* P9 = 4[pyp, + PP, + PP, — G, — 4 —qu- _ n
SR2%6  Show that the function z= x2+32xy+y2—fx+ y+ 2 is not smaller than -3, "
2 1 1 S
0p) . 1) 1)

Q27 Findall real numbersx suchthat, | X—— | +|1-—| =x. =
i) X X 7
8Q.28 Find the values of ‘a’ for which —3<[(x?+ax—2)/(x?+x+1)] <2 is valid for all real x. §
c 1) 1 ©
= X+=| - x®+=|-2 O
80®  Andtheminimumvalued ~—— ) x50 2

. ind the minimum value 3 or x>0. %

1 1

ELIJ (x+j +x3 4+ =
X X

XQ30  Findthe product of the real roots of the equation,

LL

X2 +18x+30= 2/x?% +18x + 45
EXERCISE—2

Q1 Solve the following where x e R.

@ (f<—1)\ 2_Ax+3]+2x2+ 3 -5=0 (b) 3|x2—4x+2|=5x -4

© X3+1|+x2—x-2=0 (ﬂ 2x+2] _72x+1_1|:2x+1+1

(e For a<0, determineall real roots of the equation x2—2a|x—a| — 3a2=0.
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, b, c, be distinct” real number a and are the roots of” quadratic equation
x2 2cx—5d=0. Ifcanddaretherootsofthequadratlcequatlon X2 — 2ax 5b = 0then find thenumerical valueofa+b+c+
d.

Letf (x) = ax?+bx+c=0hasanirrational root r. If u= g be any rationa number, wherea, b, ¢, pand g areinteger. Provethat

1
— <IfU).
%)
Leta b, cbhereal. If ax2+ bx + c=0 hastworeal rootSa&B Wherea< 1& B > 1then show that 1+c/a+ \b/a| <0. E
If a, B are the roots of the equation, x2 — 2x — a2 + 1 = 0 and y , & are the roots of the equation, ©
2(a+ D x+a(a-1)=0suchthat o, p e (y, 8) thenfind thevaluesof 'a. N
Tworootsofablquadratlc x4~ 18x3+ kx2 + 200x — 1984 = 0 have their product equal to (— 32). Find the value of k. ®
If by eleminating x between theequation x2+ax+b=0& xy+|(x+y)+m=0,aquadraticin y isformedwhoserootsarethesame
as those of the original quadratic  in X. Then prove  either g
a=2 & b=mor b+m=al.
) o 2 o
x* —2xcosa + 1 Sl 5 cos 5
If x bereal, provethat 2 lies between and .
X" —2xcosf+1 B , B
sin cos 5

Solvetheequations, ax2+ bxy+ cy? = bx2+ cxy + ay?2=d.

Find thevaluesof K sothat thequadratic equation x?+2(K—1)x+K +5=0 has atleast one positive root.
Find the values of 'bi for which the equation 2|og 1 (bX + 28) =— Iog5(12— Ax — Xz) has only one solution.

Find all the values of the parameter 'a for which both roots of the quadratic equation
x2—ax + 2 =0 belong to the interval (0, 3).
Find al the values of the parameters c for which theinequality has at least one solution.

1+ Iogz(Zx2 +2X + g) > log, (cx* +¢)

Findthevaluesof K _forwhichtheequation x*+ (1- 2K)x2+K?-1=0;
(8 has no real solution (b) has one real solution

Find al thevalues of the parameter 'a for which theineguality
a9+ 4(a-1)3*+ a— 1> 0 is satisfied for all real values of x.
Find the complete set of real values of ‘a’ for which both roots of the quadratic equation

(22—-6a+5)x2— /a2 +2a X+ (6a—a2=8).= 0 lie on either side of theorigin.

If g(x) =x3+px?+ gx+r wherep, gand rare integers. If g (0) and g (—1) are both odd, then prove that the equation g (x) = 0 cannot
havethreeintegral roots.

Find all numberspfor each of which theleast value of the quadratic trinomial

4x2 - 4pX + p g +2ontheinterval 0<x <2isequal to3.

Let P (X) = + bx + ¢, where b and c are integer. If P (X) is a factor of both x* + 6x2 # 25 and
X4 + 4 +28x+5 findtheval Ueof P(D).

Let x beapositivereal . Find the maximum possiblevalue of the expression

_x2+2-x*+4

ISE—

Solvetheinequality. Where ever baseisnot given takeit as 10.

2

5

(log, x)* - Llog1 XI] ~20log,x +148 < 0. Q2  x¥ox |ogx<1
2

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0903903 7779, 09893058881 .

(log100x)%+ (Iog10x)?+logx <14 Q4 Iogﬂz(x+1)>log (2-x).
log,2.log, 2. 10g,4x > 1. Q6 s(22+5x+1)<0.
log, ,x +10g, X > 1. 8” log,.(2+X) <1
4x+5 ,
log, 6—5x <-1 Q10 (109,62 - l0g,(x*—x-2) 21
‘x2—4x‘+3
log, "1 ">0 QL2 10G,5[100 (x~1)/(2+X)}] >0
2
X*+[x -5
log,(x* —3x+7)
Find out thevaluesof 'a for which any solution of theinequality, | 3% 2 <1lisalsoasolution of theinequality, x?
+(5-28)x<10a 0g,(3x +2)

Solvetheinequality 109 (x?-10x+22) > 0.

o)

Find the set of valuesof 'y’ for which theinequality, 2log,.y*—3+2xlog,;y*-x*>0
isvalidfor atleast onereal valueof 'x'.
EXERCISE-4
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in X cos3x
Q1 Provethat thevaluesof thefunction w donatliefrom E & 3foranyrea x.[JEE'97, 5]
Sin3x cosx 3
Q2 The sum of all thereal roots of the equation |x—2|2 +|X—2|—2= Ois . [EE'97,2]
EQ.S Let Sbeasquare of unit area. Consider any quadrilateral which hasonevertex on each sideof S. If g, b, c& d denotethelengths
@) of thesidesof thequadrilateral, provethat: 2<a+ 7+ >+ d?< 4. .
Qo4 In a college of 300 students, every student reads 5 news papers & every news paper is read by«
(@)] 60 students. The number of news papersis: S
f__ﬁ (A) atleast 30 (B) atmost 20 (C) exactly25 (D) none of the above ot
—
:’Q.S If o, B aretheroots of the equation x?— bx + ¢ = 0, then find the equation whoseroots are, )
(7)) 02+ B2 (03 + P3) & a® B3+ 03 B5— 204 B =
n>3Q.6(i) Let o +iP; a, P € R, bearoot of theequation x3+ gx+r=0; g,r € R. Findareal cubic equation, independent of o & B, whose &
oneroot is 2a.
2 (i) Findthevaluesof a& B, 0<a, B <mn/2, satisfying thefollowing equation, .
"C_U' cosa cosf cos(a + fB) =-1/8. [REE'99, 3+6] P
i P @
E_Q.?(i) Inatriangle POR, ZR= E .If tan Ej & tan [%j aretheroots of the equation %
o
ax?+bx+c=0 (a= 0) then: 5]
(A) atb=c (B) b+c=a (C) a+c=b (D) b=c S
o
oF (i) Iftherootsof theequation x2— 2ax + a2 +a—3=0 arereal & lessthan 3then o
= (A) a<2 (B) 2<a<3 (C) 3<ax<4 (D) a>4 [JEE'99,2+ 2] -
OQ'8 If a, p are the roots of the equation, (x — a)(x — b) + ¢ = 0, find the roots of the equation,,‘{’
o (X—a)(x-B)=c. [REE 2000 (Mains), 3] N~
-Q9(a) Fortheequation, 3x?>+px+3=0, p>0 if oneof therootsissquare of the other, then pisequal to: ™~
g (A) 13 (B) 1 (©3 (D) 2/3 2
o O Ifa&p (a<p),aretherootsof theequation, X2+ bx +c=0, where c<0< b, then o
%)) (A) O<a<p (B)a<0<§<|a| ™
@ (C) a<p<0 (D) a<0< |a| <P S
L_) (©) If b>a,thentheequation,(x=a) (x—b)—1=0, has: o
o (A) bothrootsin[a, b (B) both rootsin (— «, a) -
v (C) bothrootsin [b, ) (D) onerootin (-, @) & otherin (b, + ) GCJ
() [JEE 2000 Screening, 1+ 1 + 1 out of 35] o
If o, B aretherootsof ax? +bx+c=0, (a=0)and a.+ 3, B + &, aretherootsof,
= @ Ifa,p h f ax?+b 0,(a=0)and o+ & ) h of E
Ax?+Bx +C=0, (A = 0) for some constant 5, then provethat,
b®~4ac ~B2_4A [
% > = —C. [JEE 2000, Mains, 4 out of 100] =y
a A2 =
= :Q10 ~~The number of integer values of m; for which the x co-ordinate of the point of intersection of the Iinesm_
g 3x+4y=9andy=mx+ lisalsoaninteger, is [JEE 2001, Screening, 1 out of 35] =
8 (A)2 (B)0 ©4 D)1 ()
DLQI1  Leta b, cberea numberswith a= 0 and let o, 3 bethe roots of the equation x
= ax? + bx + ¢c= 0. Expresstheroots of a®x?+ abex + = 0in termsof o, B. 1
E [JEE 2001, Mains, 50ut of 100] %
OQ.12 Theset of al real numbersx for whichx?—|x+ 2| +Xx >0, is N~
©
= (A) (2,-2) U (2,0) (B) (<0 =32)U(2 ) >
83 (C) (=0, -1) U (1,0) D) (/2 ,») [JEE 2002 (screening), 3] 8
(U -
Q13 If X2+ (a-b)x+(1-a—b)=0 wherea,b € Rthen find the values of ‘a’ for which equation has unequal real roots for all valuesné,
3 of ‘b’. [JEE 2003, Mains-4 out of 60] @
a [ Based on M. R. test] 5
>\Q.14(a) If one root of theequation x? + px + q = 0 isthe square of the other, then n
5 (A)pE+a-q(3p+ 1) =0 (BYp3+a2+q(l+3p) =0 "
S ©)p’+a*+0a(3p-1)=0 (D)p’+0°+q(1-3p)=0 <
e ©
n (b) Ifx?+2ax+10-3a>0forall x € R, then S
o] (A)-5<ax<2 (B)a<-5 (©)a>5 (D)2<a<5 3
© [JEE 2004 (Screening)] )
=
= . o 1-2x+5x? T O
OQ.15 Find therange of values of t for which 2sint = ~ o2 . tel T 5 o
A 3x°-2x-1 22 2
[JEE 2005(Mains), 2] o
L ~
LLIQ.16(a) Let a, b, c be the sides of a triangle. No two of them are equal and A € R. If the roots of the equation
nd X2+ 2(a+b+c)x +3)\(ab+ bc+ca)=0arered, then
= A7»<f Ea7»>§ O LS D) % 45
(A) 3 (B) 3 ()63,3()63,3
[JEE 2006, 3]
(b) If rootsof theequation X2 —10cx —11d = O area, band thoseof x2— 10ax—11b = 0are ¢, d, then find the value of a+b+c
+d. (a, b, cand d aredistinct numbers) [JEE 2006, 6]
EXERCISE—S
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Part : (A) Only one correct option
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The roots of the quadratic equation (a+ b —2c)x2—(2a—b—-c)x+(a—2b+c)=0are

1
(A)at+b+canda-b+c (B)Eanda—2b+c

™
N
(C)a—2b+cand (D) none of these o
a+b-c S,
—
o o
The roots of the equation 2**2, 3*-1 =9 are given by g

log3

(A)1-log,3,2 (B) log, (2/3), 1 (C)-2,2 (D)-2,1- log2

Two real numbers o & p are such thata+p =3 & \ o—P | =4, then o & p are the roots of the quadratic equation:

(A)4x2-12x-7=0 (B)4x?-12x+7=0 (C)4x>-12x +25=0 (D) none of these
Let a, b and c be real numbers such that 4a + 2b + ¢ = 0 and ab > 0. Then the equation
ax?+ bx +c =0 has

(A) real roots (B) imaginary roots (C) exactly oneroot (D) none of these
If ecosx — g=cox = 4 then the value of cos x is

(A) log (2+J§) (B) —log (2+J§) (C) log (_2+J§) (D) none of these
The number of the integer solutions of X2+ 9 < (x + 3)2<8x + 25 is:

(A) 1 (B)2 ©3 (D) none

If (x + 1)?is greaterthan 5x — 1 & less than 7x — 3 then the integral value of x is equal to
(A1 (B)2 ©3 (D) 4

The set of real’ x ' satisfying, ||x -1 - 1| <1lis:

(A) [0, 2] (B)[-1,3] ©)[=11] (D)1, 3]
Let f(x)=x?+4x + 1. Then
(A) f(x) > 0 forall x (B) f(x)> 1 whenx >0. (C) f(x) > 1 when x <=4 (D) f(x) = f(—x) for all x

2

X —x+1
If x isrealand k=75 then:
XS+ Xx+1
1
(A)gsks3 (B)k>5 (C)k<0 (D) none
x2 - x+¢
If x isreal, then—>———_ cantakeallreal values if :
X<+ X+ 2¢C
(A)C € [01 6] (B)CG [_ 61 0] (C)CE(—OO,—G)U(O, OO) (D)CG(— 61 0)

x4 —3x3 £ 2x2

The solution set of the inequality 2 x_30 >0is:
(A) (=, =5) U (1, 2) U (6, ) U {0} (B) (o, =5) U1, 2] U (6, ) U {0}
(C) (oo, =5] U [1, 2] U [6, x) U {0} (D) none of these

If x —y and y — 2x are two factors of the expression x3® — 3x2y + Axy? + uy?3, then

11 3
—,u == D) none of these
7 M 2 (D)

If a, p are the roots of the equation, x2 — 2m x + m2 — 1 = 0 then the range of values of m for which
o, B e(-24)is:

(A) A =11, p=-3 (B) A =3, pu=-11 (C) =

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0903903 7779, 09893058881 .

(A)(-1,3) (B)(1,3) (C) (0, —1) U ((3,%) (D)none

If the inequality (m — 2)x?+ 8x + m + 4 > 0 is satisfied for all x € R then the least integral m is:
(A) 4 (B)5 ©6 (D) none

For all x € R, if mx?2—9mx + 5m + 1 > 0, then m lies in the interval

(A) - (4/61, 0) (B) [0, 4/61) (C) (4/61, 61/4) (D) (- 61/4, 0]
Leta>0,b>0&c>0. Then both the roots of the equation ax?+ bx + c=0

(A) are real & negative (B) have negative real parts (C) are rational numbers (D) none

The value of 'a’ for which the sum of the squares of the roots of the equation, x> - (a —2) x —a— 1 =0 assume the
Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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east value is:

(A)O (B)1 (©)2 (D)3
2X
: _ : ) o
ElQ. Consider y 1+ %2 then the range of expression, y2+y — 2 is:
o
Q (A [-1,1] (B) [0, 1] ©) [-9/4, 0] (©) [-9/4,1] &
C?ZO. If both roots of the quadratic equation x2 + x + p = 0 exceed p where p € R then p must lie in the interval: ©
< (A) (»,1) (B) (-, -2) (C) (=%, -2) v (0,1/4) (D)(-2,1) 9
5’)21. If a, b, p, g are non-zero real numbers, the two equations, 2 a2x?> — 2 abx + b2 = 0 and %
> p?x?+ 2 pq x + g> =0 have: ©
% (A) no common root (B) one common root if 2 a2 + b?=p? + g? e
- (C) two common roots if 3pg=2 ab (D) two common rootsif 3gb =2 ap =
e
o ©
1+ 1+ 1+ o)
=22. If o, B & y are the roots of the equation, x® - x — 1 = 0 then, Z 4 P + Y has the value equal to: o]
l-a 1-B  1-y o
o
(A) zero (B)-1 <) -7 (D)1 8
23. The equations x® + 5x2 + px + g = 0 and x® + 7x2 + px + r = 0 have two roots in common. If the third root of each
o
o equation is represented by x, and x, respectively, then the ordered pair (x,, X,) is: o
c (A) (-5,-7) (B) (1,-1) (©)(-1,1) (D) (5,7) =
O24. If a, B are roots of the equation ax? + bx + ¢ = 0 then the equation whose roots are 2a. + 33 and 3o + 2 is N~
o (A)abx?2—(a+b)cx+ (a+b)2=0 (B)acx?—(a+c)bx+(a+c)2=0 [’:
8 (C)acx?+(a+c)bx—(a+c)?=0 (D) none of these 8
n25. If coefficients of the equation ax? + bx + ¢ =0, a # 0 are real and roots of the equation are non-real complex andg
0
a a+c<b,then o
L_) (A)da+c>2b (Byda+c<2b (C)4a+c=2b (D) none of these g
26. The set of possible values of A for which x2— (A2 =5\ + 5)x + (212 — 3\ — 4) = 0 has roots, whose'sum and product * :
e (0]
= are both less than'1, is c
(¢D) ' o
— =
: 5 5 5 o
% (A) [—l 5} (B)(1.4) © {l 5} (D) [l 5] -
o
27. Let conditions C, and C, be defined as follows : C, : b2—4ac >0, C, : a,—b, c are of same sign. The roots of ax2 2
EI.S +.bx + ¢ = 0 are real and positive, if m_
= (A) both C. and C, are satisfied (B) only C, is satisfied =
1 1 2
8 (C) only C is satisfied (D) none of these 0
@Part : (B) May have more than one options correct ¥
=2s8. If &, b'are non-zero real numbers, and o, B the'roots of x? + ax +b =0, then 14
c %)
11 ~
g (A) o?, B2 are the roots of X2 — (2b —a?) x + a2=0 (B) ol E are the rootsof bx2+ax+1=0 .g
() g
(@) 'Y
a .
_ECU © Eg are the roots of bx2 + (2b —a?) x + b = 0 (D) —a,—p aretherootsof x2+ax—-b=0 o
[&) (@]
6_529. x?+ x + lis afactor of ax®+ bx?+ cx + d =0, then the real root of above equation is %
(a,b,c,deR) n
% (A)—d/a (B)d/a (C) (b-a)a (D) (a—Db)/a n
=30. If (x2+ X+ 1)+ (X2+2x+3)+ (X2+3x +5) +...... + (x2 + 20 x + 39) = 4500, then x is equal to: CF_G.
0p) (A) 10 (B)-10 (C)20.5 (D)-20.5 s
'%31. cosa is aroot of the equation 25x2 + 5x — 12 =0, -1 < x < 0, then the value of sin2a is: )
Q
o (A) 24/25 (B) —12/25 (C)-24/25 (D) 20/25 7]
EBZ. If the quadratic equations, x? + abx + ¢ = 0 and x? + acx + b = 0 have a common root then the equation containingc_uc)
their other roots is/are: O
8 (A)x2+a(b+c)x—-a%bc=0 B)x2—a(b+c)x+a’bc=0 %
L Cab+c)x2—(b+c)x+abc=0 D)a(b+c)x2+(b+c)x—abc=0 [
EXERCISE-6
%1. Solve the equation, x (x + 1) (x + 2) (x + 3) = 120.
LL 2. Solve the following where x € R.
@ (x—l)|x2—4x+3\+2x2+3x—5:0 (b) (x+3)-|x+2|+|2x+3|+1:0
(©) |(x+3)]. (x+1)+|2x+5|=0 (d) 22l i _q =014
3 If 'x"is real, show that DO DO 4) (X +6)+ 25

7x% +8x + 4

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.



Get Solution of These Packages & Learn by Video Tutorials on www.MathsBySuhag.com

-2 2x-3
4, Find the value of x which satisfy inequality % > 4))(( -
5. Find the range of the expression f(x) = sin>x —sinx + 1 ¥V x € R.
6. Find the range of the quadratic expression f(x) = x2—-2x + 3V x € [0, 2].
87. Prove that the function y = (x2 + x + 1)/(x2 + 1) cannot have values greater than 3/2 and values smaller than 1/2
- forv x e R.
(@)
© 2
c x> -2x+9 {1 }
8. If x be real, show that —————— liesin |-, 2].
(?) X2 +2x+9 2
>0. For what values of k the expression 3x? + 2xy + y2 + 4x + y + k can be resolved into two linear factors.
%10. Show that one of the roots of the equation, a x2 + b x + ¢ = 0 may be reciprocal of one of the roots of
< a;x2+b;x+c,=0if(aa; —cc;)?2=(bc, —ab,) (b,c—a;b).
©11. Leta +iB; a, p € R, be a root of the equation x® + qx +r=0; q, r € R. Find a real cubic equation, independent
E of o and B , whose one root is 2a.
512, If a, b are the roots of x2 + px + 1 = 0 and ¢, d are the roots of x2 + gx + 1 = 0. Show that
9*-p*=(a-c)(b-c)(a+d)(b+d).
13. If a, B are the roots of the equation x2- px + q = 0, then find the quadratic equation the roots of which are (a2 — p?)
Qa (as _ BS) & o3 [32 + 02 Ba_
g X% +kx+1
O14. If 'x"isreal findvaluesof 'k’ forwhich, "2 | <2isvalid.
5 . X +x+1
(]
n 1 4 4 1 1
7)) i i _ _ -
C_t515' Solve the inequality, -1 x_2 + x—3 x_a <30.
@)
216. The equations x2 —ax + b =0 & x3 — px2 + gx'= 0, where b # 0, g # 0 have one common root & the second
|CI_.) equation has two'equal roots. Prove that 2 (q + b) =ap.
> 2
X X
17. Find thereal values of ‘m’ for which the equation, —(m=3)| .~ _2 | + m=0 has atleast one real root
1+ x2 1+ X
- - 9
o :
%’ 18. Let a and b be two roots of the equation x® +px? + gx +r = 0 satisfying the.relation ab + 1 = 0. Prove thatr? + pr
o) +gq+1=0.
2 ANSWER KEY
S EXERCISE—1
o
= 1
qc|__,Q.2 2x?+ 2x cos(A—-B) -2 Q:3 254 Q.7 ae (—00 ’_Ej
(@)
@©
2 i 5n
%Q.S x2—4x+1:O;a=tan(Ej ;B:tan(E] Q91 Q.10 minimumvaue3whenx=21andp=0
ol i, .
SQ.12 (8 (ii)and(iv); (b) x*~ p(p'—5p7q + 507) x + pi(p*~ 4g) (P>~ ) = 0
o
> 1 J5+1
ﬁQ.l8 (—oo,—zj u{2} u(5,6] Q.24 x>-3x+2=0 Q.27 «x= 5 Q.28 -2<ax<1
SQ.29y . =6 Q30
< Ymin '
o EXERCISE—2
c
;Q.l (@) x=1;(b) x=20r5;(c) x=—1orL; (d) x>-1or x=—3; (€) x=(1-+2)aor (/6 —1a
o
A02 Q5 ac (—%,1) Q6 k=86
HJJQ.Q x2=y?=d/(atb+c) ; x/(c—a) =y/(a—b) =K where K2a(a2+k?2+c2—ab—bc—ca)=d
o 14 11
LLQ10. K<-1 Qu (-»,-14) U {4 v 5 ” 012 V2 < ax< 5
Q.13 (0,8 Q14.(a) K<—-lorK>5/4 (b) K=-1 Q15 [1,o)
Q16. (~o0,—-2]U[0, 1)U (2,4) U (5, ) Q18 a=1-+2 or 5+4/10
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EXERCISE—-3

oL XE(%,%ju(&lG) Q2 (01) U (1, 10Y%) Q3 — <x<10
5 10

o

CC?Q4. -1<x< 1—2\/5 or 1+;/§ <x<2 Q5. V2 <x<2'; 1<x<2V? Q6. (—o0,—2.5) U (0,x)
e
(?) Q 7.0<x <3¥-B(wherebaseof logis2) Q8. —2<x<—1,-1<x<0,0<x<1,x>2 Q9. % <x<1

>
(]
F‘leO.x<—7,—5<xs—2,x24 Qﬂ.xs-% : %_xsz Q12.(-6,-5)U(-3,-2) Q 13. az%
©

1 1

201 xe(35-V3)o(r.x) Q15 (=22 0= £.0) (0. 4] U (242.)

% EXERCISE—4

Q.24 Q4cC
o Q.5 x2— (x, + x,)x +Xx,X,=0 wherex, = (b?—2c) (b°-3ch) ; x,=¢C* (*-40c)

S Q6() x*+ax—r=0, (i) a=p=m3, Q.7(i) A, (i) A, Q.8(ab) Q.9(a)C,(b)B, (c)D
OQ1I0A QI y=o2Bands=ap?ory=op?ands=ap Q12B Q13 a>1

O

) | T _m|, |3

%Q.M @D ;A Q.15 [ 5 10}{10,2} Q.16 (a) A, (b)1210
N

G EXERCISE-S
%1.D2.D3.A4.A5.D6.D7.CS. B 9. C 0. A 11.
—512. B 13.C 14.A 15.B 16.B 17.B 18.B 19. C 20. B 21.7 A 22.
—23. A 24.D 25.B.726.D 27.A 28.BC29.AD 30. AD  3L.—AC 32 BD

' EXERCISE—-6G

%1. {2,-5} 2. (@ x=1 () x=(-7=17)2

o (€ x=-2,-4,-(1+43) (d) x=-1,x=-3
k%) 1 3 11
§4. XG(—OO,—Z)U(ZIJ-}U(‘]-,OO) 5. {23} 6. [2, 3] 9. kzg 11.x3+gx—-r=0
g 13. x?~ p(p*=5pq +502) x + p?0(p? - 4q) (p>-q) =0 14 ke(04)

= -7 5
“515. (o0, —2) U (=1, 1) U (2, 3) U (4, 6) U(7, ) 17. {— , —}
o 2 6

©
'

O

©
o
=)
2 For 39 Years Que. from IIT-JEE(Advanced) &
g 15 Years Que. from AIEEE (JEE Main)
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