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140.(3) Given, «, 8 are roots of X2 -6x-2=0

a’ -6a-2=0
= a'® -6a% -24% =0 «..a(i)
and p%2-68-2=0
= g0 -6p5%-25% =0 ... ()

On subtracting equation (i) from equation (i), we get :

(' - p1)-6(a® - p°)-2(a® - p%) =0

= Ao — 2a8 = 6a9
a;p —2a
0 8 -3
2a9

141.(6) f(x)=(kx+3)(x-4)
S(x)<0 for xe(-3,3) and f(-4)>0

-3 3
= -4 <—<-3 = 4>—2>3
k k
1 Kk 1
= —<—<= = —<k<1
4 3 3
3
ke|l—,1
4
3
p=Zandq=1 = 4p+3q=6

1
142.(9) Product of roots = g

Since the quadratic equation becomes negative for some x and coefficient of x? >0,

Roots are distinct and Product >0 = They have same sign

2k
Sum of roots = —
5
Since we want (+ve) values of k,
Sum >0

= Both roots are (+ve)

a 1 a 1 1
Let the 2 roots be —, — with o >1 and thus ——>—>—>0
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1
a>1 20<——

1 d a 1
<— and —>—
Vsa V5 V5 V5
Now the given quadratic equation < O

e[EmH

And the question requires that [ j has exactly 1 integer

1 o
VBa V5
That integer can only be 1

o
Thus, 1<—<2

J5
= \/g<a£2\/g

2k 1 1
5 \/g o
1 1
Also, oy >0y >1 = Oy +— >0 +—>1
) %4
1.
Because f(x)=x+— increases for all x >1
x

_[fT]

1
As o increases after 1, vo increases and —— decreases

Jo

T

Hence, \/g <a < 2\/5

6 2k [ 1] 1 21
= —<—=|0+— | X—=< —

J5 10

2
1
= [f ——] increases

5 5 o
= 3<k<5.25
= k =1{4, 5} because ke Z

Hence, sum of all integer values = 9

143.(1) The given quadratic equation has real roots
= D>0

2 2 (212 _ o 28k
= k*-4(k“"+7k+15)>0 = Bk +28k+60)>20 = 3| k +T+20 >0
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Also:

From (1)

=

16 14}
2 3k+—]| >0
3 3

3
2 2
16 14 14 16
——|k+—| |20 = |k+—| =—
9
4 14 4
——<k+—<—
3
10
B <k<—— (1)
3
X12 +x§ =(x; +x2)2 -2x,Xy = K2 —Z(k2 +7k +15)

= —(k? +14k + 30) = —(kc + 7)%> + 49 - 30

=19-(k+7)

10

ke|-6, ——

3

11

k+7¢e|l, —
, [ 121
(k+7) e|l, —
9

2

2
Xy +x5 <18

Hence, maximum value = 18 and x =1

{c+7)2 > 1)

144.(7) For the given quadratic equation to have at least 1 root > 0, it must

(a)
(b)

=

(@) - (b) gives

Have real roots: D>0 = (a-10)(a-4)=>0
Not have both roots <0

a>10 or a<4 {D >0}
a<b {sum <0}
15
a>— {Product >0}

15
ae|l—,4

15
a<—oraz=10
4

Hence, in the range a € [1, 100]

=

a can only take integral values {1, 2, 3,10, 11........ 100}

Their sum

3(3+1) 91

a>10ora<4

+7(10+100) =6+91x55=5011
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{D >0 & sum of roots <0 & Product roots >0}
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145.(1) Given equation is X2 -x+1=0

1+J1-4 1+J3
= X=— = x=—"
2 4
1+4/3i
X =
2
-1++3i -1-+4/3i
We know that, a)=—\/— and o2 :T\/—
1+/3i 1-43i
a= \/—=—w2and B = \/_=—a)
2 2
2009
Now, a2009+ﬁ2009 =(—a>2) +(—a>)2009
3x669+2
2 3x669+2
=(~o?) - ()
2 x 669 669
:_(ws) .w4_(w3) o
:—a)4—a)2 [ a)3=1)
=—0® w-0?=-0-0°=1 ['.'l+w+w =O}
146.(3) Let x> -5x+4=a RN ]
a(y2+y+1)<2y
= ay2+y(a—2)+a<0 forall ye R
a<0 and D<O
= a <0 and (a—2)2—4a2<0
= 3a2 +4a-4>0
a<0 and a <-2
= a<-2 < .. (i)

From equations (i) and (ii), x2 -Bx+4<-2

= x2—5x+6<0:>xe(2,3)

-1/4 :>x1/4y=l

1
147.(4) Given, log, y = L T y=x
= Xy4 :1 DRI .(i)
5 1
and E =log, (xy ) 2log, x — ElOQy y
4 1 4 L
-t )2, <+ ooy )t 20, x4

1 1 1 1 33
=0+|-—— —2(—4)+—=——+8+—+—=—=£
4 a

= qis 4.
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148.(5) Here, 3x2+2x-1<0 = (x+1)(8x-1)<0

1 1
So, (3a—2—a2)x+2<0 for some x in (—1, gj and (a2 —3a+2)x—2 >0 for some xin (—l,gj
1 173

Now, let f(x)=—(a2 —3a+2)x+2

f(-1)=a®*-8a+4>0

Since f(x) is linear in x,

1
f(-1)>0 and f[gj >0 ensures
1
fx)>0 Vxe {—l, —}
3
1
But since we want f(x) to be (-ve) for some x e [—1, + Ej ,and f(-1)>0,

1
f (Ej < 0 becomes a necessary and sufficient condition both

1 —(a2 -3a + 2)
and fl—|l=————+2>0 = a?-3a+4>0 R O
3 3 t }
5 5 -1 4
and a®-3a-4>0 = a“-3a-4>0
= (a-4)(a+1)>0
a<-lora>4 Thus, least natural number is 5.
149.(4) Sum of roots =-b an odd integer
= One root is odd & the other is even = Only even prime natural number = 2
= 2 is aroot and thus 4+2b+c=0 = |2b+c|=4
2
x X
150.(0) |x| + =
x-1 |x - 1|

As, |a| +|b| = |a + b| only, when ab >0

X
And |x| + is true only, if x- >0

X +

x -1 X - x -1
= x e {0}u(l,0)

Least value of x =0
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151.(1) Given 4y? +4xy+x+6=0

~4x +,/16x* —16(x +6)

= y= 5
~4x +16x* —-16x - 96
9= 8
It is given that, y is real
16x% -16x-96 > 0 = x> -x-620
= x2 -3x+2x-6>0 = x(x-3)+2(x-3)20 = (x-3)(x+2)=0

By wavy curve method, we get :

> xe(wn-2]u[8.9) D . JFu
But it is given that x e (-w,a]u[b, o) % _2\/3, =
= a=-2,b=3

a+b=-2+3=1

152.(1) Given equation is well defined only for —(x +3) >0

Let k = —(x + 3)
= 3V2k-1=k+a = 3Vy2k=k+a+1
= 18k =I2+(@a+1)?+2a+ Dk = k2+2kl@a-8)+(a+1)>=0

For 2 distinct roots, the above quadratic equation must have 2 distinct roots > 0

= D >0, sum of roots > 0, Product >0
2 2 7
D>0 = @-8°-(a+1)*>0 = -92a-7)>0 = a<§
Sum of roots =-2(a-8)>0 = a<8
Product =(a+1)>>0VaeR
7
Hence, a < Py is the required condition

Maximum value of [a] =3
1 1 1

153.(1) b-c= + + +
log, 2002 log3 2002 log, 2002  logs 2002

1 1 1 1 1
- + + + +
(loglo 2002 log;; 2002 log 52002 log,532002 logy 2002]

= 1092002 2 + l0gago2 3 + 1092002 4 +10ga002 5
—(I0ga002 10 + 10gano2 11+ 10gaggs 12 +10gagoz 13 + 10gaon 14)

=lOg2002(2X3X4X5)—lOg200211X12X13X14
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1 2x3x4x5 1 1 1 | 1 | 1
= lo = lo =—]1=|- =
92002 | 10 T Ix12x18x14 ) 22°%2 5002
154.(2) Given, |x-k|<2 ... i)
Solution set of equation (i) is subset of solution set of inequation,
2x -1
<1 (ii)
x+1

From equation (i), we have

h—ﬂ<2
= (x-k)>-2and (x-k)<2 [ |x|<a:>—a<x<a]
= x>k-2and x<2+k) = k-2<x<k+2
= xe(k-2,k+2) e (iii)
From Equation (ii), we have
2x -1
<1
x+1
2x -1 2x—-1-(x+2) 2x-1-x-2 x-3
= -1<0 = — <0 == — <0 = <0
xX+2 xX+2 xX+2 xX+2

Equating all the factors to zero, we get x =3, -2

By wavy curve method, we have
xe(-2,3) (iv)

Since, equation (iii) is subset of interval equation (iv)
k-2>-2and k+2<3 = k>0and k<l = O0<k<l1

Hence, the integral values of k are O and 1 i.e. 2 integral values of k are possible.

Solutions 25 Quadratic Equations



