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1.(D)

2.(B)

3.(A)

c
PLAN If ax?+bx+c=0 hasroots o and B, then a+B=-b/a and af =—. Find the values of o +f and
a

off and then putin (a - [3)2 =(a+ B)2 —40f to get required value.

Given, o and B are roots of px2 +gx+r=0, p#0.

- r
a+p=—2 qp=Ll )
Since, p, q and r are in AP.
: 2q=p+r ... (i)
1 1 a+p
Also, —+—=4 = =
a P ap
-q 4r )
= a+Pf=40p =»> —=— [from Eq. ()]
p
= q=-4r
On putting the value of g in Eq. (ii), we get = 2(-4r)=p+r = p=-9r
-q 4r A4r 4 r r 1 9 9 16
Now, oa+f=—=—=—=-—and oaf=—=—=— .  (a-B)* =(a+p)*-4af=—+
P p -9r 9 p -9 -9 81
52 2
=  (@-pP== = la-pl==13
81 9
2+ﬁ2
Sum of roots = 5 and product =1
o
Given, a+B=-p and a3 +p3=q =  (a+Pla®-af+p3)=q
a2 +p2—ap= 2 e ()
and ((x+[3]2 =p2
= o? + 2 +20p = p? ... (i)
3 3
-2 +
From Egs. (i) and (i), we get o+ B2 = p—%q and of = P *d
3 3p
s (p®-2q)x
Required equation is, x B a— +1=0
(p” +q)
= (p® +@)x® —(p° - 2q)x + (p® +q) =0
Since, roots are real, therefore D >0 = 4(a+b+ c)2 —12Mab + bc + ca) = 0
= (a+b+c)223k(ab+bc+ca) = a2+b2+c22(ab+bc+ca)(3k—2)

4 16+36

9 81
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4.(A)

5.(D)
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a2 +b%+c? .
= 3r-2<—— U 1]

ab + bc + ca

b2 +c? —a?
Also, cosA=——— <1 = b2+c%-a?<2bc

2bc
Similary, c® +a? -b? <2ca and a? +b? - c? <2ab
2 9 9 a2 +b% 1 c? B

= a“+b“+c“ <2ab+bc+ca) » ——<2 ... (i)

ab + bc + ca

4
From Egs. (i) and (i), we get 3. -2<2 = A< E

Since, a, B are the roots of X2+ px+q=0 and al, [34 are the roots of x% —rx +s =0.
= oc+[3=—p;aB=q;a4+B4=r and a4[34=s

Let roots of x? — 4qgx + (Zq2 -r)=0 be o' and p

Now, o'f'=(2¢” —r)=2(ap)® —(a* +p*) = ~(o* +p* - 20°p%) = (o - p*)* <0
= Roots are real and of opposite sign.

Case 1:x? +4x-60 =0

(x+10)(x-6) = x=6,-10

Case 2: x2 -5x+5=1

= x2-Bx+4=0 = x=14

Case 3: x> -5x+5=-1 and x2? +4x-60 is even integers.

= x> -5x+6=0 = x=23

For x =2 = x? +4x-60 is even

For x =3 = x? +4x-60 is odd
. x=2
Sum of roots=6-10+1+4+2=3

x?>-10ax-11b=0-(c,d)

x?>-10cx-11d =0 —(a,b)

a+b=10¢c,c+d =10a
a+b+c+d=10(a+c)

and b-d=11(c-a)

Also ¢ -10ac-11b=0 ...
a®-10ac-11d =0 ...(i)

@ -G c®-a®=11(b-d) = (c—a)ctra)=11(b-d)=11x11x(c—-a)
’ c+a=11xll=a+b+c+d=11x11x10=1210

. b c B C
Since, a+f=-—,af=—and oa+3+B+6=—,(a+8)(P+d)=—
a a A A

Now, oa-B=(a+8)—(B+3)
= @—-P2=[a+8)-B+32 = (@+P®—4aB=(a+5+p+8)> —4(a+5)B+9)
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2
bY 4c BY 4cC b2 4c B? 4cC b2 —4ac B?-4AC
:> —_—— —_—— = —— — — :> —_—— — T ———— =
a a A A a2 a A2 A a2 A2
1/(n+1)
2 ; n nal _ € c
Let o, B are roots of ax“ +bx+c=0 Given, a=p" = af=— = f =—:>B=[—]
a a
It must satisfy ax? +bx+c=0
2/(n+1) 1/(n+1)
C C
ie. al|— +b| — +¢c=0
a a
a-CQ/(THl) b. Cl/(n+l) o Cl/(n+1) a- Cl/(n+1) C.al/(n+1)1 o
= + +¢c=0 = +b+ =
a2/(n+l) al/(n+l) al/(n+1) al/(n+1) Cl/(n+1)
= an/(n+1)cl/(n+1) b+ Cn/(n+1)a1/(n+1) -0 = (anc]l/(rHl) " (Cna)l/(n+l) +b=0

Since, a,p are the roots of x2 +px+q=0 and v, 5 are the roots of x2 +rx+s=0
a+Pp=-p,oaf=q
and y+d=-1,y8=s

Now, (o —7y)(a-8)(B-1)B-5) =[a —(y +8)a+13I[B% — (y + ) + v3] = (a? + ra+ )% + B +5)

2 2

= (ocB)2 +r(a+[3)a[3+s(a2 +[32)+0LBr2 +rs(a+B)+s° = q2 —rqp+s(p2 —2q]+qr2 —-TSp+S

=(q—s]2—rqp—rsp+sp2+qr2
Since, a+B=-p,af=1 and y+8=—-q, 6 =1
Now, (ot —y)(B—y)(a+3)(B+38) = {ap —yla +PB) +yZHap + 8o +B) + 52} = {1-y(=p) + 721 + 5(-p) + 5%}
=(W+7? +1p)1-8p+8°) = (-qy +1p)(-dp-3q) [+ v’ +qy+1=0 and 5* +g5+1=0]

= (q® - PP)d) = ¢* - p? [oy3=1]
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