Quadratic Equations

Ex.1

Sol.

Ex.2

Sol.

MISCELLANEOUS EXAMPLE

a?+20+1 PP +2p+1

2 _ _ — = = - rF_ =" = .
If o, B are the roots of x p(x+1)-c 0 then 220 rc + B2+ 20 +c is equal to
(1) O 2) 1 (3) 2 (4) None of these
Here the equation is x> - p(x + 1) —c =10
O a+pB=p, ap = -(p + ¢)

O (a+1)B+1)=1-c
Now given expression

(a+1)? (B+1)? _
= @+12-(1-0 + B+1)2-(1-0) Putting value of 1 —c = (a + 1) (B+ 1)
oa+1 B+1
- a-B + B-a
a+1-p-1
= —aTp -

Hence the answer is (2)

sin xcos3x
The value of the expression —————— cannot lie between-
SIn 3X CosX
1 1 d 1 2 1 d3 3 3 and 1 4 1 d3
(1) 3an 3 (2) 3an (3) an 3 ()3an
sin xcos 3x sin xcos3x
Here let y = — = :
Sin 3xcos X cosXsin3x
= tansx’ utting tan x = t.
t
8t-t° ta-st) t 20 el il be interminat
= |2 - | = T 2., Sihcet # else y will be interminate
y [1_3t2] t(3-t?) y
_1-38t? g = 3y-1
Dy = 3 - y-3
) R 3y -1
Since ? >0 O v-3 >0
By-D({-3)
(y-3)?

Hence y can not lie between 1/3 and 3.
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Quadratic Equations

Ex.3 Value of x which satisfy the equation |x—1|1°ga"2'210gxg = (x - 1)7 is-

(1) 3 (2) 3¢ (3) 3 (4) None of these
Sol. Herex # 1, x > 1 is necessory and L.H.S. is positive therefore R.H.S. will be compare the power
log, x> - 2 log, 9 = 7

1
O 2log; x-4log? =7, log, x =y 0 Iog3=§

X

4
D2y—§=7

0O 2y2 -7y -4=20

1
O (y-4) @y +1)=0 o v=4-3
Now log, x =4 0O x = 3*.
1 L
Note.y——ZDIog3x——2Dx— \/§,X>1.
Ex.4 Which of the following equation has non real solution
(1) 2 2(5) it x=x+ =0 <x < & 2) x - 2 =1- 2
coslg) s - x2' 0 =% sy x-1 x-1
(3) ewosx — g-cosx = 4 (4) All of these

Sol. (1) Here L.H.S. < 2, when R.H.S. = 2
When R.H.S. = 2 if x =1, but LHS. < 2, forx =1
hence real solution is not.

2
(2) If x # 1, both the side <-1 is after cancelled we get x = 1 then x # 1 is opposite. Hence

no solution.

1
(3) Let e°sx =y O vy - §= 4
O y2—4y—1=0D Y=T=2ﬂ:\/§
Oy >0, ase>x>0,2- .5 is respected.
Hence if y = 2 + [5
O e=x =2+ /5 0 cosx =log, 2+ ,5)

But2 + /5 >e O log, 2+ J5)>loge =1
0 cos x > 1 is not true hence no solution.
Hence all there question have not any real solution.
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Quadratic Equations

Ex.5 If a, b, c are in G.P. then which of the following equations have equal roots -
(1) (b-¢c) x>+ (c-a)x + (a-b)=0
(2) a(b - c) x* + b(c -a)x + c(a-b) =0
(3) (@2 + b?) x2 - 2b(a + c)x + (b2 +c?) =0
(4) None of these
Sol. Here From (1)
(c-a)2-4b-c)(a-b)y=2~0
O (c+a-2b)2 =0
a a, b, cin AP
(2) gives [b(c - a)]? - 4a (b -¢) c(a -b) = 0
O (ab + bc - 2ac)> =0
a a, b, cinH. P.
(3) gives 4b%(a + ¢)? - 4(az + b?) (b2 + c?) =0
O -4 (b2 - ac)2 =0
O a, b, cin G.P. Ans.[3]
Note :- Take a, b, c as 1, 2, 4 and find the equation by numerical substitution.

Ex.6 The number of real roots of the equation e"*x — e~ s"x - 4 = 0 is
(1) 2 (2) 1 (3) infinite (4) None
Sol. Let e"* = y then given equation reduces to

1
y—;—4=0
O y>-4-1=0
0 y=4i2‘/ﬁ=2:l:\/5
= 4.23 - 0.23

But y = e*"* is never negative. So
y = esinx = 4.23
O sin x = log 4.23 > 1.
which is not possible. Hence the equation has no real root.

Ex.7 If the roots of the equation (cos p - 1) x> + (cos p) x + sin p = 0 are real, then
(1) p 0(0, 2m) (2) p O(-m 0) ) p O(-w2, W2) (4 p 0O m
Sol. Roots are real
0O B?-4AC =0
O cos’?p -4 (cosp-1)sinp =0
0O cos?p +4 (1 -cosp)sinp =0
Which is possible only when sin p =0
i.e., when p O (0, m).
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Quadratic Equations

(x —a)(x -b)
X-C

Ex.8 If x be real then will take all real values when :

(1)a<bx<xc (2 a>b>c (3)a<c<b (4) always

Lot (X -a)(x-b)
X-C

SOI- = y

O xXX-(@a+b+y)x+((@+cy)=0
Now x O R 0 B?2-4AC =20
O (@a+b+y)2-4@b+cy) =0
O v2+vy(2a +2b -4c) + (a-b)>=0
This is possible only when
4(a + b-2c)?)-4@-b)<0
O (@a-c)(b-¢c)<0
O (c-a)(c-b)<O
O c lies between a and b.

Ex.9 If 0 <x <, then the solution of the equation 165" + 16<s* = 10 is given by x equal to -

m T m T m T
(1) 5 3 2 332 3) 6 2 (4) None of these
in2 2 a2 E
Sol. 16™ =y, then 160 = 16!~ =™ = °
16
Hence y+7=10 O y2-10y + 16 = 0 or y=2,8
Now 1650 = 2 O 2%’ = (2) 0 4sinx=1
O sin X = :I:1 O x = n
2 6
and 1657 = 8 O 2%’ = 23 0 sin x = :tg
0 x=2
= 3

Ex.10 If the roots of the eqation x> + bx? + ¢cx = 1 = 0 form an increasing G.P., then
1Mb+c=0
(2) b O (-, -3)
(3) one of the roots is 1.

(4) one root is smaller then one and one root is more than 1.
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Quadratic Equations

Sol. Let the roots of the equation x3 + bx?> + cx - 1 = 0 be %, a, or where g > 0 and r > 1. Then

%+q+ or=-b .. (1)

g 0(+r,ar+%-ar=c ....... (2)
a

and (?] (a) (qr) =2 L (3)

From (3) we get g3 =1o0or g =1

From (1) we get % +1+r=-b ... (4)

O -b-3>0

or b<-3=>b0(-», -3)

Also, from (2), 1/r+r+1=¢ ... (5)
From (4) and (5) - b=corb+c=0

Asr>1, a/r=1/r< 1 and ar =r > 1.

Ex.11 Let a, b, c be real numbers a #0. If a is a root of a’x?> + bx + ¢ = 0, B is root of a?x?> - bx
-c=0and 0 < a < B; then the equationa?x? + 2bx + 2c = 0 has a root ywhich always satisfies.

o +B

W y="5 @y=a+>  @y=a @) a<B<y
Sol. We have a?qg2 + ba +c=0 ... (1)
a2 + b +C=0 ... (2)

Let f(x) = a?x> + 2bx + 2c, then
fla) = a%a? + 2ba + 2c = a%a0? + 2(ba + ©)
= -a%a? (negative) [using (1)
f(B) = a?p? + 2(bp + ¢)
= 3a?p? (positive) [using (2)]
f(a), f(B) are of opposite sign so a root say yof f(x) = 0 lies between a and B.
a

Ex.12 If ¢ # 0 and the equation P + b has two equal roots, then p can be
2X X+cC X-C

(1) (Va £ \b)? (2) (Va £ Vb) (3)a+b (4) b + a
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Quadratic Equations

p (@a+b)x+c(b-a)

Sol. We can write the given equation as

2x x? - c?
or p (x2-c?)=2¢(a+b)x2-2c(a-Db)x
or (a + 2b-p)x*-2c(a-b)x+pc2=0

For this equation to have equal roots
c2(a-b)?-pc2(2a +2b-p)=20

0 (@a-b2-2p(a+b)+p =0 [+ ¢ #0]
g [p-(@a+ b)]?=1(a +b)-(a-Db)=4ab

0 p-(a+b)==%2/3p

0 p=a+bz=x2/ap =(/a* )

Hence the correct answer is (1).

11

Ex.13 If both roots of the equation x> - 6ax + 2 - 2a + 9a%2 = 0 exceed 3, then a > 9"

(1) True (2) False (3) Not possible (4) None of these
Sol. The equadratic equation f(x) = x* - 6ax + 2 -2a+9%?*=0 ... (1)

will have real roots if D = 36a2 - 4 (2 - 2a + 9a?) = 0.

o -8(1-a =0 or a=1 L (2)

. . b -6a

The roots of (1) will exceed 3 if 28 - T2 = 32 >3 or a>1 ... (3)

and f(3) = 9 - 18a + 2 - 2a + 9a? > 0.

O 9a2-20a+ 11 >0 O (Qa-11) (a-1) >0

11 11
0 a—? (@-1)>0=a<1 ora>?. ..... (4)

11
Thus (2), (3) and (4) will hold simultaneously if a > 9

Ex.14 If f(x) be a quadratic expression which is positive for all real values of x and g(x) = f(x) + f'(x)
+ f"(x); then for any real x

(1) 9(x) <0 (2) 9(x) >0 (3)9(x) =0 (4) g(x) 20
Sol. Let f(x) = ax? + bx + ¢, then
g(x) = (ax> + bx + ¢) (2ax + b) + 2a
=ax? + (b + 2a)x + (c + b + 2a)
f(x) >0 O b>?-4ac <0 and a >0 ...... (1)
Now for g(x),
B2 - 4AC = (b + 2a)> - 4a(c + b + 2a)
= (b?2 - 4ac) - 4a2 < 0 [By (1)]
O g(x) >0 0xOR
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Quadratic Equations

Ex.15

Sol.

Ex.16

Sol.

Ex.17

Sol.

Ex.18

Sol.

If P(x) = ax? + bx + c and Q(x) = ax? + dx - ¢ where ac # 0, then minimum number of real roots
of P(x) Q(x) = 0 is

(1)1 (2) 2 (3) 3 (4) 4
For P(x) = 0, B> - 4AC = b? - 4ac = p, (say)

for Q(x) = 0, B2 - 4AC = d? + 4ac = p, (say)

Now since ac #0, so ac < 0 or ac > 0

When ac < 0 then p, > 0

0 Roots of P(x) = 0 real (p, may be positive or negative)

O Roots of Q(x) = 0 real (p, may be positive or negative)

O Atleast two roots of P(x) Q(x) = 0 are real.

The number of real solutions of sin (eX) = 5% + 5 is ........... .
We have 5% + 5% = (592 - 5%2)2 + 2 > 2

If sin (&) = 5% + 5> has a solution, we will get sin (&) = 2, which is not possible for any real
X, as |sin 8] <1 for all 60 R.

X X X
If 0 < x < 1000 and [5} + [5} + [E} = %x, where [x] is the greatest integer less than or equal
to x, then number of possible values of x is
(1) 34 (2) 32 (3) 33 (4) None of these

HECHCEEREREe
2 3 5/]7 30T 27375

O g, g, g are all the integers, as L.H.S. is integer.
So, x = multiple of the L.C.M. of 2, 3, 5
0 x=230x1,30 x 2,30 x 3, ...... , 30 x 33

O x has 33 solutions.

Hence (3) is correct answer.

If a OR, and the equation (a - 2) (x - [x])? + 2(x - [x]) + a2 =0

(where [x] denotes the greatest integer < x) has no integeral solution and has exactly one solution
in (2, 3), then a lies in the interval.

(1) (-1, 2) (2) (0, 1) (3) (-1, 0) (4) (2, 3)
Let y = x - [x].
Then equation (a - 2) (x - [x])> + 2 (x - [x]) + a2 = 0.  ..... (1)
can be written as

fly) =(a-2)y>+2y +22=0. ... (2)
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Quadratic Equations

Ex.19

Sol.

As x cannot be an integer,
y=x-[x]=#20

Thus, az 0

When 2 <x <3 [x] =2

O 0<x-[x]<1 ie. 0<y<1

Since (1) has exactly one solution in the interval (2, 3),
(2) has exactly one solution in the interval (0, 1).

This is possible if f(0) f(1) < 0

for otherwise the equation (2) has either no or two solutions in (0, 1)

0 a2{a-2+2+2a} <0
O a(a+1)<0o0 [+ a2 > 0]
O -1<a<0 o ad(-1 0

Hence (3) is correct answer.

If a > 0, a # 1, then the equation 2log,a + log, a + 3log,a = 0 has
(1) exactly one real root (2) two real roots

(3) no real roots (4) infinite number of real roots
The equation 2log a + log, a + 3logz2a = 0 can be written as

2loga 2loga 3loga B
logx * log(ax) t loga®x) =

Asa >0anda # 1, loga # 0, (1) can be written as

2 1 3

V + b+y + 2b+y

=0

Where b = log a and y = log x.
0O 2(b+y)@b+y)+yR2b+y)+3ylb+y)=0
0 4b2 + 11by + 6y2 =0

-11b + V121b? - 96b? b b

Hoy= 12 - T3 2

O lo x——iloaor —lloa
9—39 29

O x = a*%3, a'?

Hence (2) is correct answer.
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Quadratic Equations

Ex.20 If the root of x> - ax + b = 0 are real and differ by a quantity which is less than C (C > 0).

a2 _ C2 2
. a
Prove that b lies between [ 4 ] and x

Sol. As roots of x> - ax + b = 0 are Real and different

az-4b >0

2

a .
< —
b < % (1)

Let the root are a and b given

a- B <c

J@+B)? -4ap < C
va?-4b < €

az -4b < ¢ (C>0,a -4b > 0)

Ex.21 The set of values of p for which the roots of the equation 3x> + 2x + p (p - 1) = 0 are of opposite
sign, is
(1) (==, 0) (2) (0, 1) (3) (1, ) (4) (0, =)

Sol. Since the roots of the given equation are of opposite sign, product of the roots < 0

p(p-1)

3 <

O p(p-1) <0

0 p0O(0, 1)

Hence (2) is correct answer.

O 0

Ex.22 If a OR and a # -2, then the equation x2 + a|x|] + 1 =0
(1) can not have any real root
(2) must have exactly two real roots
(3) must have either exactly two real roots or no real roots
(4) must have either four real roots or no real roots

Sol. x2 4+ alx] +1 =0
O |x|?+alx] +1=0

Since a < 0 and # -2

q —arvai-4 4 -a-va’-4
2 2

Thus there are four roots if a < 2, else no real root.

both are positive.

Hence (4) is correct answer.
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Quadratic Equations

2

p 2
Ex.23 If the roots of the equation 1-9+5 | x2 + p(l+qg)x+aq(q-1)+ P 0 are equal then
2 2

Sol.

find p?

(1) 4q (2) -44 (3) 29 (4) -2q

As roots are equal b2 -4ac = 0
O b2 = 4ac

p’ p’
O p2(l+q)2=4 {1‘q+7J {Q(Q‘l)‘*?}

]

2
P> (1 + q)2 = {4(1 - q) + 2p) } {q@-l)*p?}

p> [(1 + q)* - 29> + 49 - 2 - p*] = -4q(1 - qg)?
p> [1 + 29 + g*> -29® +4q -2 -p’] = -4q(1-q)*
p> [- > + 6g - 1 -p’] = -4q (1-9)°
p> [-(1 - ) + 49 - p> ] = -4q (1-9)°
-p*(1 - q)* + p*(4q - p?) = -4q(1 - q)°
(1 -9°)(-p> + 49) + p(4q - p?) =0
(-p>+49) {pP+(1-092r=0
As p2+ (1 -qg3?=z0
-p2+ 49 =0
O p?> = 49 Hence proved

O oOoo0ooooogood

Ex.24 If x> - (a - 3)x + a = 0 has at least one positive root, then

Sol.

(1) a O (-», 0) O[7, 9] (2) a O(-», 0) O[7, «]
(3) a O(-w, 0] O]9, =) (4) None of these
x> -(@a-3)x+a=0
D=(a-3)2-4a=2a-10a + 9
D=0
0O (@a-9@-1)(@-1) =0
O a O(-o, 1] O[9, o)
Case I : When both roots are positive

D=0 O @-9 @-1) =20
0 D=20,a>3a>0 O a i[9 o« ... (1)
Case 2 : When exactly one root is positive
O a<0

Thus, from (1) and (2), a O (-», 0] O[9, o).
Hence (3) is correct answer.

p> (1 + g)> = [-49(1 - 9)* + 2p’q(g - 1) + 2p*(1 - q) + p’]
p> (1 + ) =-4q (1 -q)* + p*[29° - 29 + 2 - 29 + p?]
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Quadratic Equations

Ex.25 If roots of x> - (a — 3) x + a = 0 are such that both of them is greater than 2, then
(1) a O[7, 9] (2) a [7, =) (3) a O[9, 10) 4) a O[7,9)

Sol. xX-(@a-3)x+a=0
0 D=((@-3)P-4a=a-10a+9=(a-1) (a-9)
Case 1 : When both roots are greater than 2.

B
DzO,f(2)>O,—ﬂ>2

a-3

O (a-1)(@-9) =20;4-(@-3)2+a>0; >

O ad(-w, 1] O[9, ©); a < 10; a > 7
a 0o[9, 10)

Hence (3) is correct answer.

Ex.26 If the qgiadratic equation ax? + bx + 6 = 0 does not have real roots and b 0O R*, then

b2 b2
(1) a > max. {24/b‘6} (2) a < max. {ﬂ:b‘G}
b? b?
(3) a > min. {ﬂ,b—s} (4) a < min. {ﬁr b—6}
Sol. ax?> + bx + 6, roots are not real
O D<O O bz - 24a < 0
O a>i i.,e ais +ve ... (1)
24
Also f(-1) > 0 O a-b+6>0
o a>b+6 L. (2)

b2
0 a > max. {24/ b‘G}; using (1) and (2).

Hence (1) is correct answer.

Ex.27 a, B are the roots of the equation P(x> - x) + x + 5 = 0. If p, P, are the two value of p for

which are connected b 2 + B i then the value of A + el =
a, B M B a - 5/ P22 P12 =
(1) 4040 (2) 4048 (3) 4840 (4) 4804
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Quadratic Equations

Sol.

Now, P_z +
2

px? -Px + x+5=0 O px? - x(P-1)+5=0
. P-1 5 .
o and B are the roots of the equation g a+ B = - and ap = ) . (i)
a B _4 a’+p> _ (a+B)’-20B _ 4
pt g~ 5 (given) . w ap G
(a+B?® _ 4 14
i.e ap =5 + 2 = 5
(P-1° P 14
. = = — using (1
p? 5 5 using (1)

i.e. P2-16P+1 =0

The roots of the equation are P, P,

P,+P, =16, PP, =1

P P, Pl+P]
PP~ (PPy)?

(P, +P,)° = 3PP, (P, +P,) 3 (16)° -3 x1x16
(P1P2)2 B 12

16 [(16)2 - 3] = 16 x 153 = 4048 Ans.

Ex.28 Consider the equation x> + 2x = n = 0, where n ON and n O [5, 1000]. Total number of different

Sol.

values of 'n' so that the given equation has integral roots, is

(1) 4 (2) 8 (3) 3 (4) 6
x2+2x-n=20 0 x+1)2=n+1

O x=-1% Jn+1

Thus n + 1 should be a perfect square.

Since n O[5, 100] O n+ 1 0[6, 100]

Number of perfect square between 1 and 100 is 10. Thus n can take 10 - 2 i.e. 8 different values.

Hence (2) is correct answer.

Ex.29 If log, (ax? + x + a) 21 O x OR, then exhaustive set of value of 'a' is

Sol.

ofprd) afEefold) off

log, (ax* + x + a) =1 Ox OR.
0O ax*>+x+a =220x0R.
0 ax*+x+(a@a-2)=00x0R.
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Quadratic Equations

Ex.30

Sol.

Ex.31

Sol.

0O a>0,1-4a(-2) <0.
0O 4a2-8a-1 =20.

J5 J5
O a>0,a D{‘Wfl‘T Ol+—,

[ s ]
O agfl+to, o
2
Hence (4) is correct answer.

If x> - x + a - 3 < 0 for atleast one negative value of x, then complete set of values of 'a' is
(1) (-, 4) (2) (-, 2) (3) (-, 3) (4) (-, 1)

The equation x> - x + a -= 3 = 0 must have at least one negative root.

For real roots, D=0
O 1-4@@-3) =20

13 e 13
u a < T u a ( 00, 4:| ...... (1)
Both root will be non-negative if :

D=0,a-3=20,1=0

13 13

0 asT,az3 0 aD[3,4} ...... (2)

Thus equation will at least one negative root if

13 3 13 ]
a0 °°,T O "4 (Using (1) and (2))

0 a O (-, 3)

Hence (3) is correct answer.

If a, b, c OR, a # 0 and the quadratic equation ax> + bx + ¢ = 0 has no real roots, then
(@a+b+0c)c

(1) >0 (2) <0 (3) =0 (4) None of these
Let f(x) = ax? + bx + c.

Since equation ax? + bx + ¢ = 0 i.e. equation f(x) = 0 has no real root, therefore f(x) will have
same sign for all real values of x.

O f(0) and f(1) will have same sign.
O f(1).f(0) >0
O (@a+b+c)c>0.
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Quadratic Equations

Ex.32 If a,, a,, a;, ...., @, (n 22) are real and (n - 1)a;? - 2na, > 0, than at least two roots of the
equation x" + ax"" ' + ax""? + ... + a, = 0 are
(1) Imaginary (2) real (3) zero (4) None of these
Sol. Let Oy Oy Og venes , o, are the roots of the given equation
then TO; = Oy Oy Og eeees , o, = -a,
and SO0, = 0,0, O,0; e , O,,0, =3,
Now (n-1a?-2na, =(n-1) (za,)* - 2n3a,a,
= I (a;-a;)’
1si<jsn

Ex.33

Sol.

But given that (n - 1) a,> - 2na, < O

O 22 (g ‘Gj)z <0
1<i<jsn

Which is true only when at least two roots are imaginary.

Hence the correct answer is (1)

If X, X, X5 een. X are the roots of x» = ax + b = 0 then the value of
(X, = X)) (X, = X3) (X, = X)) eennenis (x, = x,) is equal to
(1) nx, + b (2) n(x )"t (3) n(x)"* + a (4) n(x)"* + b
X"+ ax +b=(x-x)(X~-X,) ... (x = x.)
x" +ax+b
O (X =x) (X = X5) ceeennn. (x = x.) X - %)
| x" +ax +b
O (X, = X)) (X, = X3) vevrnnns (x, - x)=1Im

Hence (3) is correct answer.

Ex.34 The minimum positive values of x and y for which x + y = I and sec x + sec y = 2v2 has solution

2
is
i i i
(1)X—Z,Y——Z (2)X—Y—§
B)x=y = g (4) None of these
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Quadratic Equations

Sol.

(x) = sec x
SecC X+secy

Ay ]
f
2

sec (%lj 3

» X
o X X+Yy y
2

secx +secy X+y
————— =>sec

As from figure : > > 5

secx +secy n
O S — > sec (4)
O sec X + secy = 2v2

Equality holds only when sec x = secy = V2

Tt

Hence (3) is correct answer.

Ex.35 The values of 'a' for which x> + ax + sin? (x> - 4x + 5) + cos? (x2 - 4x + 5) = 0,

Sol.

has alteast one solution, is

(1) - 2 (2) -2+ m (3)—% 4 -2-=1
Since, sin'p is defined only when
-1 <0c<1
O -1 <cx2-4x+5 <1
O xX2-4x +4 <0 and x> -4x + 6 > 0.
a (x =22 <0 and (x - 22+ 2 > 0.
O x = 2 is only solution.

Putting x = 2, we get

I
0 -2
@ 4

Hence (4) is corret answer.
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Quadratic Equations

Ex.36

Sol.

Ex.37

Sol.

a’(x-b)(x -9)(x -d) b’(x-o)(x-d)(x-a) (x-d)(x-a)(x-b) d’(x-a)(x-b)(x-c)

3

e ba-9a@-4d

then x has :

(b-c)b-d)(b-a) (c-d)(c-a)(c-b)
(1) no solution

(3) three real roots
Let

(4) infinitly many roots

_a’(x-b)(x —o)(x - d)+b3(x -o)(x-d)(x-a) c(x-d)(x-a)(x-b)

d-a)d-b)d-c) X"

(2) one real and two imaginary roots

dP(x-a)(x-b)(x-¢)

= a-by@a-o@-d T b-ob-db-a = (c-d)c-a)c-b)
fa) = a* - a® = 0, f(b) = 0,

f(c) = 0, f(d) = 0,

O x = a, b, c are roots of f(x) = 0.

Where

d-a(d-byd-o

But (x) = 0 is a polynomial of degree 3 in x. So it cann't have more than three roots. If it has
more than three roots, it is identity in x. So f(x) = 0 has infinity many solutions.

Hence (4) is correct answer.

2|x—3|+4 + 2><—1 - XZ i 2><+1 + 2|x—3|+2 has

(2) two solutions

The equation x2 .
(1) no solution

(3)x=:l:%andx23 4)x =3
Here; X2, 2k =3haa g 2xml = x2  2xt Ll 4 Q-3+ 2
If; x-3=20

0 X2, 22X 7344 g x- 1 = x2 Qx4 QX -3 42
0 X2, 2x*l 4 2xm1l = x2 Xt o4 x-t

Which is always true for x = 3.

Again if;, x - 3 < 0
X2 . 2-(x=3)+4 4 DIx-1 = x2  Jx+1 4 - (x-3)+2

O XZ.27_X+2X_1=X2.2X+1+25_X
0 XZ_27—x_25—x=X2_2x+1_2x—1
O 25°X(x2 .22 -1) = 2x-t (x2.22-1)
O (25-x = 2x-1) 4x2-1) =0

1
O X2 = — and 5-x=x-1

4

1
O x=:I:§ and x = 3.

1
O Solution set is x = :I:E and x = 3.

Hence (3) is correct answer.

g
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Quadratic Equations

cos?8-1

Ex.38 For any real value of g # m, the value of the expressiony = ———— is
cos“ 6 +cos6

IN

(1) -1 <y
(3) -1 <y

2 (2) y<Oandy > 2
1 @y =1

IN

cos’8-1

Sol. Here; = ———
Y= 0520+ cos6

O (y - 1)cos’9 + ycosg + 1 =0
1
O cosg = -1 and cose = 1-y
1
O -1< <1
1-y

——— 1 d ——— 1
O 1—y+ >0 an 1-y ~ <0

2-y
O 1oy >0 and 1-y <0
a y <0 or y > 2

Hence (2) is correct answer.

1/x
Ex.39 Number of integers, which satisfy the inequality W > 1, is equal to
(1) infinite (2) 0 (3) 1 (4) 4
Sol H a6y > 1
ol. ere, 2%
24/x 4,
0 a3 > 1 or 2 s
4
i.e. 25_)(_3 > 20
O 4 x-3>0
X
2 _ _ .
O o (x4 >0 or —(X+4))((X ) >0
+ ., - + -
using number line rule : 77////77777| 1777777/////+
-4 0 1
O x 0 (-, -4) O (0, 1)

Hence (1) is correct answer.
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Quadratic Equations

Ex.40 The equation (x = n)™ + (X = n?)™ + (X = n3)™ + ...... + (x = nm)™ = 0, (m is odd positive integer),
has

(1) all real roots
(2) one real and (n - 1) imaginary roots
(3) one real and (m - 1) imaginary roots
(4) no real root
Sol. Here, fx) = (x-n"4+ (x = n)™ + (x - n¥)™ + ... + (x = nm)m
f(xX) = m(x-n)""* 4+ m(x - n)m-1 + ... + m(x - nmm-1t =0
(as, mis odd O (m - 1) is even)
O f'(x) > 0, as m is odd positive integer.
So, f'(x) = 0 has no real root.
O f(x) = 0 has one real and (m - 1) imaginary roots.

Hence (3) is correct answer.
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