Fill Ups of Quadratic Equation and Inequations

Q.1. The coefficient of x* in the polynomial (x — 1) (X = 2) ....(x — 100) is
................... (1982 - 2 Marks)

Ans. Sol. Given polynomial :

(x—1)(x-2)(x—13)...(x—-100)

=x100_(1+2+3+ __ +100)x%9+( )x"8+ .

Here coeff. of x99 = - (1+ 2+ 3 + ... + 100)
_ -mﬂ;lm - 5050

Q.2 . If=+ i3 is a root of the equation x? + px +g= 0, where p and q are real,
then (P, d) = (covvvevveneennnnn, ) e ). (1982 - 2 Marks)

Ans. Sol. As p and q are real;and one root is 2 * 13 other should be 2 —i,3

Then p = — (sum of roots) = — 4,

q = product of roots =4 + 3 = 7.

Q.3. If the product of the roots of the equation x?>—3kx + 2 e?" K _1=0is 7, then
the roots are real fork = ................. (1984 - 2 Marks)

Ans. Sol. The given equation is x? - 3kx + 2e"k - 1=0

Or x?-3kx + (2k? - 1)=0

Here product of roots = 2k? -1

n2k?2-1=7=2k*=4=>k=2,-2

Now for real roots we must have D > 0

=09k 2-4(2k2-1)>0=k?+4>0

Which is true for all k. Thusk =2, -2

Get More Learning Materials Here : & m &N www.studentbro.in



But for k =—2, In k is not define
~ Rejecting k = -2, we getk = 2

Q.4. If the quadratic equations x*> + ax + b = 0 and x? + bx + a=0 (a 'b) have a
common root, then the numerical valueofa+Dbis .................. (1986 - 2 Marks)

Ans. Sol. + x =1 reduces both the equationsto 1 +a+b=0
~ 1isthe common root. fora+b =-1

~ Numerical valueofa+b=1

Q.5. The solution of equation log7 log5 (Vx+5+¥x) = Ojs ... (1986 - 2
Marks)

Ans. Sol. log;logs (Vx+5++/x)=0
= logs (yx+5+4x)=1NOTE THIS STEP

= Jx+5+0x=5 = X+5= 25+ X-104/x

= 2 = [y = x=4 which satisfies the given equation.

£=land(x+v I-_21
Q.6.1fx<0,y<0, x+y+ ¥y 2 Sy ’

...... (1990 - 2 Marks)

Ans. Sol. Given x<o0, v<o0

xr 1 X 1
x+y+ =y and @)=

2 ¥ 2
Let x+v=a and §=b .. (1)
- _ 1 _ 1
~Wegeta+b= Eand ab = —5

Solving these two, we getm{_zi) =%
a

2 ; .
=2a"-a-1=0=2a=1, —1/2 =2b=-1/2, 1
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x 1
~ (1)=2x+vy=1 and 32

-1 X
orx+vs= ?and;:]But X, y<O
-1 X
AT VIO=2X+V= —amd— = 1
= - 1 }.'

On solving, we get x = —1/4and v =-1/4.

oz Kk+T)
Q.7. Let n and k be positive such that 2 . The number of solutions

[x1= IZ"“"I,J" x 2l a2, X z

................... (1996 - 2 Marks)

ko o e :
" all integers, satisfying X1 + X2+ ...+ Xxk=n, is

Ans. Sol. We have X1 + X2 + ..o +xk=n .... (1)

where x2lm22x>3......, x; 2k, all integers

Let v{=X{-1, Vo= X0 - 2eceeiiieriinnnns Vk =Xk -k

so that yq, vio ,eeeeeee. .Vk =0

Substituting the values of x5, X5 , .coeoneeee. .X] in equation .. (1)
We get vi + Vo +.eeeee vk =n-(1+ 2+ 3K+k)

=n—@ (2)

Now keeping in mind that number of solutions of the equation

We find that no. of solutions of equation (2)
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o HED)
=coeffof x 2 in (l+x+xf+...)F

NOTE THIS STEP

KD

—coeffof x 2 in (1-x)7F

k(D)
—coeffof x 2 in(l+FCx+5 1oy’

k(k£1)
K+ n- -1
e )= (- > ) C _k(k+)

2
[k+(n—k{k2+l}]—l]l
] [n—k(k;l)]!(k—l)! -

Q. 8. The sum of all the real roots of the equation |x—-2 >+ |x—-2|-2=0is
................... (1997 - 2 Marks)

Ans. Sol. |x— 2|+ |x-2|-2=0
Casel.x>2

= (X-2)2+(x-2)-2=0

= x%-3x=0=x(x-3)=0

=X =0, 3 (0 isrejected as x > 2)
=>Xx =3 ..(1)

Case 2. x<2
{-(x-2)}-(x-2)-2=0

> x2+4-4x x=0= (x -1)(x-4)=0
=>x=1, 4(4isrejectedas x <2)
=>x=1 ..(2)

Therefore, the sum of the roots is 3 + 1=4.

Get More Learning Materials Here : & m &N www.studentbro.in



True False of Quadratic Equation and Inequations

.1. For everv integer n > 1, the inequality @)''” <"1 holds.
Q yIes | A 2 (1981 -2

Marks)

Ans. T

Sol. Consider n numbers, namely 1, 2, 3, 4, ....n.

KEY CONCEPT : Now using A.M. > G.M. for distinet numbers, we get

1+2+3+4 .. +n
H

>(1.2.34. )"

n+l

n(n +1) > (n!}”" = (n !)1_-';. < = o True

2n

s

Q.2. The equation 2x? + 3x + 1 = 0 has an irrational root. (1983 - 1 Mark)
Ans. F

Sol. 2x? + 3x + 1 =0 = x =-1,-1 /2 both are rational

-~ Statement is FALSE.

Q.3. Ifa<b<c<d, then the r oots of the equation

(x—2a) (x-c) +2(x—-Db) (x-d) =0 are real and distinct. (1984 - 1 Mark)
Ans. T

Sol. f(x) =(x—a) (x—c) + 2 (x —b) (x —d).

f(@=+ve;f(b)=-—ve; f(c)=-ve;

f(d)=+ve

=~ There exists two real and distinct roots one in the interval (a, b) and other in (c, d).
Hence, (True).
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Q.4.1f ng, ny, ... Np are p positive integers, whose sum is an even number, then the
number of odd integers among them is odd. (1985 - 1 Mark)

Ans. F
Sol.Consider N = nz + n2 + ns+....+ np, where N is an even number.
Let k numbers among these p numbers be odd, then p — k are even numbers.

Now sum of (p — k) even numbers is even and for N to be an even number, sum of k
odd numbers must be even which is possible only when Kk is even.

=~ The given statement is false.

Q.5. If P(x) = ax? + bx + ¢ and Q(x) = —ax? + dx + ¢, where ac # 0 , then P(x)Q(x)=0
has at least two real roots. (1985 - 1 Mark)

Ans. T

Sol. P(x).Q (x) = (ax? + bx + ¢) (—ax? + bx + ¢)

= D1 = b? - 4ac and D, = b? + 4ac

clearly, D1 + D2 = 2b? > 0

= atleast one of D1 and D2 is (+ ve). Hence, atleast two real roots.

Thus, (True)

Q.6. Ifxandy are positive real numbers and m, n are any positive integers, then

x"y™
Qaxyas ™ 4 (1989 - 1 Mark)

Ans. F
Sol. As x and y are positive real numbers and m and n are positive integers

1+x7" 1+
> (1% Iln}l 2 and ;" :,_(lxjﬁmjl 2

{For two +ve numbers A.M. > G.M.}
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2

- [HJJ“]EI“....[U

[ 9]

)

and {Hfm]zy“ -

Multiplying (1) and (2), we get

(1427 )14 y2m . 12 XMy
+X j+}’ jzxy = 3 (l+xg”}|[1+y2’“}

Hence the statement is false.
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Subjective questions of Quadratic Equation and

Inequations
1 1
Q.1. Solve forx: ,; ;%5 _ 3" 2 (1978)
Ans.
Sol. 4% _3%U2 _gxHi2_ @
2
3! x
— 41:__:31'\'(5__
NE 2
3 [ 1) 3 gx_qx 4
o o B o D=3
NEL ) V3
x-1 x-1
473 a2 ax-372
P

Q.2.

If (m,n) = fl—x“){l—xm;l;......____g_x
(l-x)(1-x :I'(l—x"}

m—n+l

) (1978)

where m and n are positive integers (n < m), show that (m,n+1)=(m -1, n + 1)

+x" "1 (m-1, n).
Ans.
Sol.RHS=(m-1,n+1)+x2 " 2" 1(m-1n)

_a-a"ha-a"a-x"
(1-x)-xH..a-x""

+

— cl—x"“m—x"‘*)...ﬂ—x“‘"}]
| d-00-x*)..(1-x")

_=x"ho-x" a2
A-x)(1-x").(1-x")
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l_xm_n_l m—n—1
l_xﬂ+1 + X
l_xm—n—l +Im—rr—l _ym
l_JJH'].

=) 1)
- (1- J:){l—x2 }{1 —x“}{l— x“”}

= (m, n +1) = L.H.S. Hence Proved

Q.3. Solve for x : Vx+1-Jx-1=1. (1078)
Ans.

Sol. Jx+i=1+4x-1

Squaring both sides, we get

X+1=1+X-1+ 2Jx—1 => 1=2Jx-1.
=1=4(x-1)

=x =5/4

Q.4. Solve the following equation for x : (1978)

2loga+log a+3log , a=0.a=0
a X

Ans.

Sol. Given a > 0, so we have to consider two cases :
a#landa=1. Alsoitisclearthatx>0and x#1,ax# 1, a’x # 1.
Casel:Ifa>0,#1

then given equation can be simplified as

2 . 1 . 3 -0
log,x 1+log,x 2+log x
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Putting loga X =y, we get

21+ y)(@2+y)+y(2+y)+3y(1+y)=0
= 6y? +11y + 4 =0 =y = -4/3 and-1/2

= loga X =-4 / 3 and logax =-1/2

= x =a*Band x=a1”

Case Il : If a = 1 then equation becomes

2 logxl + logxl + 3 logxl =6 logxl =0
which is true Vv x > 0,#1

Hence solutionis if a=1,x>0,# 1

ifa>0,#1;x=al?2g*8

J26-153

Q.5. Show that the square of m is a rational number. (1978)

Ans. Sol.
Let xe J26-1543
Sv2—38+543

2 26-153
50+38+ 543 —104/76 +1043

I 26-153
88+ 53 —104/75+1+1043

2 26-153
33+5J§—1:}J{5J3)_3+{1)2 +2x53 x1
2 26-1543
88+ 543 —104(5+3 +1)?

261543 1 . ; i
= —J_= —.which is a rational number..
3(26-15,3)

3
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Q.6. Sketch the solution set of the followin g system of inequalities: x* + y? — 2x > 0;
3X—y—12<0;y-x<0;y>0.(1978)

Ans.
2, .2 2 2
Sol. ¥ +¥ —2x20=x"-2x+1l+y° 21

= (X — 1)2 + y> > 1 which represents the boundary and exterior region of the circle with
centre at (1,0) and radius as 1.

For 3x —y < 12, the corresponding equation is 3x —y = 12; any two points on it can be
taken as (4, 0), (2, — 6). Also putting (0, 0) in given inequation, we get 0 < 12 which is
true.

=~ given inequation represents that half plane region of line 3x —y = 12 which contains
origin.

For y <x, the corresponding equation y = x has any two points on it as (0, 0) and (1, 1).
Also putting (2, 1) in the given i nequation, we get 1 <2 wh ich is true, so y < x
represents that half plane which contains the points (2, 1). y > 0 represents upper

half cartesian plane.

Combining all we find the solution set as the shaded region in the graph.

(6.6)

Q.7. Find all integers x for which (1978)
(5x—1) < (x+ 1)?< (7x-3).

Ans.
Sol. There are two parts of this question (5x — 1) < (x + 1)? and (x + 1)>< (7x—23)

Taking first part (5x -1) < (x +1)2 = 5x -1 < X? + 2x+1
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> x2-3x+2>0= (x-1)(x - 2)>0

+ - +
—L—— i T T
— — (using wavy method)

=x<1orx>2..(1)

Taking second part

(x+1)% < (7x-3) = x° -5x +4< 0
=(x-1)(x-4)<0

—o—o—> (using wavy method)

Combining (1) and (2) [taking common solution], we get 2 < x < 4 but x is an integer
therefore x = 3.

Q.8. If a, B are the roots of x>+ px+ q =0 and v, & are the roots of x> + rx + s =0,
evaluate (a -y) (a-0) (B-7vy) (B - 0) in terms of p, q, r and s.

Deduce the condition that the equations have a common root.
(1979)

Sol. * a, B are the roots of x> + px +q =0
~atB=-p, af=gq

 v,0 are the roots of X2+ rx +s=0

Sy £ O=-r, Y0=5

Now, (a - y)(a -8)(B- y)(B-5

=[0® - (y + 8)a+y3][B* - (v + 3B + 73]

= [02 + ro+ s][B% + rB+s]

[“ o, Bareroots of x>+ px +q=0

Get More Learning Materials Here : & m &N www.studentbro.in



w02+ pa+q=0and B2 + pp +q= 0]
=[(r- p)a+ (s- II(r - p)B + (s-0)]
=(r-p)® of + (r- p)(s -q)(a. + B) + ('5-0)*
=q(r - p)*- p(r - p)(s -q) + (s-q)*

Now if the equations x> + px + g =0 and x? + rx + s = 0 have a common root say a,
then o? +pa+q=0and a®> +ra +s=0

2
o” o 1
- = =
pi—gr g-§ r—-p
= mg=ps—gr and |£:1=E
F-r r-p

= (q—-5)2=(r—p)(ps—qr) which is the required condition.

Q.9. Given n* < 10" for a fixed positive integer n > 2, prove that (n + 1)* < 10"*1,
(1980)

Ans.

Sol. Given that n* < 10" for a fixed + ve integer n> 2.
To prove that (n + 1)* < 10" *?!

Proof : Since n*<10"= 10n*< 10"*....(1)

So it is sufficient to prove that (n + 1)* < 10n*

Now ("_HT =(1+l)4 ,£(1+%]4 [-n=2]

n n

81
=—=<10
16

=(n+1)%<10n? .. (2)

From (1) and (2), (n +1)% < 10® 71
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Q.10.Let y = J% (1980)

Find all the real values of x for which v takes real values.

Ans. Sol.

_Jx+1)(x-3)
= e-p

v will take all real values if wzg
(x-2)

By wavy method

xe[-L2)v[3,=)
[2 is not included as it makes denominator zero, and hence y an undefined number.]
Q.11. For what values of m, does the system of equations

33X+ my=m
2x -5y =20

has solution satisfying the conditions x > 0, y > 0. (1980)

Ans. Sol. The given equations are 3x + my — m = 0 and 2x — 5y — 20 = 0 Solving these
equations by cross product method, we get

X _ }’ _
20m—5m —2m+60 —15—2m

NOTE THIS STEP

__25m _2m—60
2m+15°y 2m+15

= X

For x>0=—2" 50 (1)
2m+15

135
:}m{—im m=>0
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2(m—30)
For y>0=> il >0 ....(2)

15
—=m {_E or m= 30

Combining (1) and (2), we get the common values of m as follows :

m{—l—;m m>30 - me(—m,_Tﬁ]u{Sﬂ,m)

Q.12. Find the solution set of the system (1980)

X+2y+z=1;
2X -3y —W = 2;

x20,y20;22 0w 0.
Ans. Sol. The given system is
x+2y+z=1..(1)
2X-3y-0=2..(2)
where x,y, z, ® >0
Multiplying egn. (1) by 2 and subtracting from (2), we get
Ty+2z+o0=0=>w0=-(7y+22)
Now ify, z> 0, ® <0 (not possible)
If y=0,z=0thenx=1andw=0.
= The only solutionisx=1,y=0,z=0,®=0.

Q.13. Show that the equation e$"* —e =™ _ 4 =0 has no real solution. (1982 - 2
Marks)

ANS.
Sol. esinx. g sinx_ 4=

Let es"X =y thene "S™=1/y
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: 1
-~ Equation becomes, y—; —4=0

2
=y -4y-1=0 =2y-2+52-5
But v is real +ve number,

y=2-45 = Jr'=2+v'f5_
= oSN X _ 2+ /5 =sinx=logg (2+5)
But 2+5>e = log,(2+.5) >log, e
= log,(2+,/5 >1 Hence, sin x > 1

Which is not possible.

~. Given equation has no real solution.

Q.14. mn squares of euqgal size are arranged to from a rectangle of dimension m by
N, where m and n are natural numbers. Two squares will be called ‘neighbours’ if
they have exactly one common side. A natural number is written in each square
such that the number written in any square is the arithmetic mean of the numbers
written in its neighbouring squares.

Show that this is possible only if all the numbers used are equal. (1982 - 5 Marks)

Ans. Sol. For any square there can be at most 4, neighbouring squares.

Let for a square having largest number d, p, q, r, s be written then
According to the question,p+q+r+s=4d

=>d-p)+d-g)+(d-nN+(d-s)=0
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Sum of four +ve numbers can be zero only if these are zero individually
~d-p=0=d-q=d-r=d-s
=>p=g=r=s=d

= all the numbers written are same.
Hence Proved.

Q.15. If one root of the quadratic equation ax® + bx + ¢ = 0 is equal to the n-th
power of the other, then show that

1 1
(acn},ﬁ.l +(anc},,+1 +b=0 (1933 -2 I\"IﬂI'kS)

Ans. Sol.
Let o, B be the roots of eq. ax?> + bx + ¢ =0
According to the question, = a"
Alsooa+B=-Db/a ;op =cla

1

¢ n_°¢ € |mtl
ap=— =aa =—::-=1=(_]
a a a

. . —b
thena+p=-b/a= a+a -—

1 "

or (EJH+1+[£]H+1 _-b
a a a

" 1 1 -

=
am+lemtl g™l L p_ g

1 1
= (@)™ +{ac™)H +5=10

Hence Proved.

Get More Learning Materials Here : & m &N www.studentbro.in



Q.16. Find all real values of x which satisfy x?-3x+2>0and x>-2x-4<0 (1983 -
2 Marks)

AnNs. Sol. x2-3x+ 2 >0, x2-3x-4<0

=>X-1)(x-2) >0and (x—-4) (x+1)<0

Yy v

0
|
T
1

N
[ S

éu F 3

B

|
I
4

»

xe(-= )u(2=) andx € [-1, 4]

~. Common solution is [-1 )w(2.4]

Q.17. Solve for x; (5+2ﬁ)’3'3+[5—2ﬁ)=3‘3 =10 (1985 - 5 Marks)
Ans. Sol. The given equation is

{5+2J6_)‘2'3+(5—2Jﬁ_}’2_3=1n (1)

Let {5+2J'5_}xz_3 =y....'|:2]

e
then (s_, ﬁ}xf-aj(s-zﬁ(ﬁu,,m_ﬂ ’
L 5+26

2 ) -

: . 1
«. The given equation (1) becomes y+, =10

* - +
=y® - 10y +1=0 = 2= ;ﬂﬂ 4_ IG_ENE

=V=5+ 126 or 5-246
Consider, v =5+ 2,6

= (54 :ME)’H - (5+2,/6)
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2 2
=X —3=1=2X =4 =2x=4+2

Again consider

y=5- 2@%: L =|[5+2'\|||'6_)_1

5+ 2.6

-3 _ 2
= (51206 =G+2fg =X —3=—1
=>x%=2 =x =z

Hence the solutions are 2, — 2, /2, -2

Q.18. For a <0, determine all r eal roots of the equation x>-2a|x-a|-3a’=0
(1986 - 5 Marks)
Ans.

Sol. The given equation is, x> —2a|x —a|-3a?=0
Here two cases are possible.
Casel:x—a>0then|x—-a|=x-a

~ EQ. becomes x? —2a (x —a) — 3a?=0

2 2
orx® - 2ax-a®=0= , Bvh’rdd

2
=X =a+afy
Casell:x—a<othen |x-a|=-(x-a)

~ Eq. becomes

x2+2a[:~:—a}—3a2=o

f1.2 2
0rx2+zax—5a2=0 = __—Zatvda +10a
2

=x=""""N" = x——g+a6

Thus the solution set is {a+ay2,-a+a6}
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Q.19. Find the set of all x for which

2x 1
i AT i >
Ans. Sol. We are given 22 +5x+2  x+1

2x 1

— =0
21:2 +5r+2 x+1

=

Ixt +2x—2x0 —5x-2 N

0
(2% +5x+ ) (x+1)

=

dx-2 0 (3x+2)
QeaDceDx+2) . - @+D(x+2)(2x+1)

Gx+Dx+Dx+2)(2x+1)
<0
x+ D (x+2)7 2x+1)?

23X +2)(X+1)(X+2)(2X+1) <0....

NOTE THIS STEP

: Critical ptsarex=-2/3, —1,—2, - 1/2

On number line

—m =2 -1 =23 12 =

Clearly Inequality (1) holds for,

x€(-2,-1)U(-2/3 -1/2)

[asx £ -2,-1,-2 / 3,-1/ 2]

(2x2+5x+2)

1
> &) (198~ - 3 Marks)

(1)

Q.20. Solve | x> + 4 x + 3 | +2x + 5=0 (1988 - 5 Marks)

Ans. Sol. The Given equation is, | x> + 4x + 3 |+ 2x + 5 =0 Now there can be two cases.

Case | : x>+ 4x +3>0 = (x +1)(x + 3)>0 = X € (-0, - 3] U [-1,) ....(1)

Then given equation becomes,

= X%+ 6x + 8=0
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=>(x+4)(x+2)=0=>x =-4,-2

But x = — 2 does not satisfy (i), hence rejected
s~ X =—41is the sol.

Casell: x2+4x+3<0
=>(Xxx+1)(x+3)<0

=>x € (-3,-1)....(ii)

Then given equation becomes, — (x? + 4x +3) +2x +5=0

2 2
=—X —2X+2=0=X +2X—2=0

x=:%E§iiE=¢- x=—1+JI—1—J§

Out of which x=-1- 3 is sol.

Combining the two cases we get the solutions of given equation

X=-4,-1-
as V3

Q.21. Let a, b, ¢ be real. If ax? + bx + ¢ = 0 has two real roots a and B, where o <
-1 and > 1, then show that

b

c
l+—+
a |a

<0.(1995 - 5 Marks)

Ans. Sol. Given that for a, b, c € R, ax?> + bx + ¢ = 0 has two real roots a and b,
where a < -1 and b > 1. There may be two cases depending upon value of a, as
shown below.

In each of cases (i) and (ii) af (-1) <O and af (1) <0
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\. /T

. -
oy -1 1

(Da=0
u[\lﬂ
/ I i K-af+hr+c
{@ya=0

>a(a-b+c)<0anda(a+b+c)<0Dividing by a (> 0), we get

-2« ..
a a

and 1+2:% <0 ....(2)
a a

Combining (1) and (2) we get

b

i

1+ <0 Hence Proved.

c
£+£{ﬂ or 1+—+
al a a

Q.22. Let S be a square of unit area. Consider any quadrilateral which has one
vertex on each side of S. If a, b, ¢, and d denote the lengths of the sides of the
quadrilateral, prove that 2 < a+b?+c?+d? < 4. (1997 - 5 Marks)

Ans.

Sol. a2 = p? + §2, b? = (1- p)? + ¢?

¢t =(1-q?+(1-r)

d?=r? + (1-s)?

= a2+ b% + 2+ d* = {p? + (1-p)’}+{” - (1- 0)}

{2+ (-2} + (15}
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where p, g, r, s all vary in the interval [0, 1].
Now consider the function
y2=x2+ (1-%)%, 0<x<1,

p_1p

)

= x=— whichd— =d4ie+ive
2 d?

. .. 1 . ..
Hence v is minimum at x = 2 and its minimum

valueis 1,1_1
4 2

N

Clearly value is maximum at the end pts which is 1.

.. a® + b2 + % + a2 =l+1+l+l=2 . .
~ Minimum value of 22 2 2  and maximum value is 1 +

1+ 1 + 1= 4. Hence proved.

Q.23. If a, P are the roots of ax>’+bx+c¢=0,(a#0)and a + §, p + & are the
roots of Ax?> + Bx+ C =0, ( A # 0) for some constant 3, then prove

bz—4ac=33 —44C
that @ A (2000 - 4 Marks)

Ans. Sol. We know that, (a-B)* = [(a+8) - (B +8)]°
= (a+B)” - 4ap = (a +8+B+8)" -4(a+8)(B +5)

o b _dc B 4C dac—b? 44C-F’
al a 4 4 = i A2
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=0 gt
[Here a + = o=,

(a+8) (p +6)

B C
=—Eaﬂd{a+5} GHE):E]
Hence proved.

Q.24. Let a, b, ¢ be real numbers with a # 0 and let a, p be the roots of the equation
ax® + bx + ¢ = 0. Express the roots of a3x? + abcx + ¢ = 0 in terms of a, B. (2001 - 4
Marks)

Ans. Sol. Divide the equation by o, we get

bec c)’
12+—.—.x+(—) =0
aa a

= X2 — (. + B). (aB) x + (aB)* = 0
= X2 — a?Px — ap? X + (aB)* =0
= X (X — 02B) — ap? (X — 02B) = 0
= (X — a?B) (x — of?) = 0

= X = o2 B, o

which is the required answer.

Q.25. If X+ (a—b) x + (1 —a—b) =0 where a, b € R then find the values of a for
which equation has unequal real roots for all values of b. (2003 - 4 Marks)

Ans. Sol. The given equation is, x> + (a—b) x +(1-a—-b)=0,a,b€R
For this eqn to have unequal real roots V b D >0
=>@-b)’-4(1-a-b)>0

sa’+b?-2ab-4+4a+4b>0
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=>b%> +b(4-2a)+a’+4a-4>0

Which is a quadratic expression in b, and it will be true v beR if discriminant of above
egn less than zero.

ie, (4-2a)% -4 (@>+4a-4)<0
=>(2-a)’—-(a®+4a-4)<0

=> 4-4a+a’—-a’—4a+a<0
= —-8a+8< 0

=2>a>1

Q.26. If a, b, ¢ are positive real numbers. Then prove that (a+1)" (b + 1)" (c +
1)’>7"a*b%c* (2004 - 4 Marks)

Ans. Sol. Given that a, b, ¢ are positive real numbers. To prove that (a + 1)" (b + 1)’ (c

Consider L.H.S. = (1+ a)". (1+ b)". (1+¢)’

= [(1+a) (1+b) (1+c)]'[1 +a+ b +c+ab+bc+ca+abc]’
>[a+b+c+ab+bc+ca+abc]7...(1)

Now we know that AM > GM using it for +ve no’s a, b, ¢, ab, bc, ca and abc, we get

a+b +c+ab;.bc+ ca + abe > {a‘*h“c“}”?

=(a+b+c+ab+be+eca+abe) = ?? {a4b4c4)a
From (1) and (2),
weget[(1+a)(1+b)(1+e)] »7a%btc?

Hence Proved.

Q.27. Let a and b be the roots of the equation x? — 10cx — 11d = 0 and those of x? —
10ax — 11b = 0 are ¢, d then the value ofa+ b + ¢+ d, whena#b #c #d, is. (2006 -
6M)
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Ans. Sol. Roots of x?>—-10cx —11d=0areaandb =a+b=10c and ab=—-11d
Similarly ¢ and d are the roots of x?2 — 10ax — 11b =0

=>c+d=10aandcd =—11b
=>a+b+c+d=10(a+c)andabcd=121hd
=>b+d=9(@+c)andac =121

Also we have a®> — 10 ac — 11d =0 and ¢ — 10ac — 11b =0
=>a?+c?-20ac-11(b+d)=0
=>@+c)?-22x121-99(a+¢c)=0
>a+c=121or-22Fora+c=-22,

we geta=c

= rejecting this value we have a + ¢ = 121

~at+tb+c+d=10(a+c)=1210
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Integar Type ques of Quadratic Equation and
Inequations

Q.1. Let (X, y, z) be points with integer coordinates satisfying the system of
homogeneous equations :

3X-y-z=0
-3x+z=0
-3X+2y+z=0

Then the number of such points for which x? + y? + z> < 100 is (2009)

Ans. (7)

Sol. The given system of equations is

3x - y-z=0

-3x +z=0

-3X + 2y +z=0

Letx=p

where p is an integer, theny =0and z = 3p
But x> + y? +22< 100

= p2 + 9p< 100

=>p?<10=>p=0, 1, +2+3i.e. pcan take 7 different values.
~ Number of points (x, y, z) are 7.

Q.2. The smallest value of k, for which both the roots of the equation x? — 8kx + 16
(k? — k + 1) = 0 are real, distinct and have values at least 4, is (2009)

Ans. (2)

Sol. The given equation is x? - 8kx + 16(k? -k + 1)=0
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~+ Both the roots are real and distinct

~D>0

= (8k)2 -4 x16(k?-k +1)>0

= k> 1..(i)

-+ Both the roots are greater than or equal to 4
~ot+tpP>8and f(4)>0=k>1..(ii)

and 16 - 32k + 16(k? -k + 1)> 0

= k?- 3k +2>0

= (k-1)(k-2)>0 = k € (-0,1] U [2,0) ..(iii)
Combining (i), (ii) and (iii),

we get k > 2 or the smallest value of k = 2.

Q.3. The minimum value of the sum of real numbers a=®, a*, 3a73, 1,
a® and a'® where a > 0is (2011)

Ans. (8)
Sol. ~a>0,~a%a*3a31,aa%>0
Using AM > GM for positive real numbers we get

1 1 1 1 . 10 !
++ g+ o+ g +l+a +a
a a & o

B

= lj+i4+iﬂ+l+aa +a'? =88
a a° a
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Q.4. The number of distinct real roots of x* — 4x® + 12x*> + x — 1 = 0is (2011)

Ans. Sol. (2) We have x* —4x3+12x2+x-1=0

S X 43 +6x2-4x+1+6x2+5x-2=0

> (X-1)*+6x2+5x-2=0

=>(X-1)"=—-6x2-5x+2

To solve the above polynomial, it is equivalent to find the intersection Points of the

o5y 1 T13)

1 .

=5 )

.
curvesy = (x —1)*andy = — 6x> —5x + 2 ory = (x — 1)*and \ 12
The graph of above two curves as follows.

Clearly they have two points of intersection.

Hence the given polynomial has two real roots
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