RD SHARMA
Solutions
Class 10 Maths
Chapter 2
Ex 2.1



Q.1: Find the zeroes of each of the following quadratic polynomials and verify the relationship
between the zeroes and their coefficients:

(i) f(x)=x?-2x-8f (x) = x?>—2x—8

(i) g(s)=4s2—4s+1g (s) = 4s2—4s+ 1

(iii) 6X2=3—-7X6x°—3—7x

(iv) h(t)=t2=15h (t) = t>— 15

(v) P(X)=x24+2+2x—6p (x) = x2 + 2\ 2x—6

(vi) q(X)=V3x2+10x+7V3q (x) = \ 3x% + 10x + 7V 3
(vii) F(X)=x2—(N3+1)x+V3f (x) = x>~ (V3 + 1)x +V 3

(viii) g(x)=a(x?+1)-x(a’+1)g(x) =a (x> + 1)—x(a® + 1)

Solution:

(i) f(x)=x%-2x-8f (x) = x>—2x—8

We have,

f(x)=x?—2x-8f (x) = x2—2x—8

= X2—4x+2Xx—8x%—4x + 2x—8

= X(X—4)+2(x—4)x (x—4) + 2 (x—4)

= (x+2)(x—4)(x + 2) (x—4)

Zeroes of the polynomials are -2 and 4.

Now,

— coefficient of x

Sum of the zeroes = -coefficientofxcoefficientofx -
coefficient of x

~2)
1

-2+ 4= —(-2)1

2=2



constant term

Product of the zeroes = constanttermCoefficientofx :
Coefficient of x

o -8
-8 = -81 N
-8 =-8

Hence, the relationship is verified.
(i) g(s)=4s%—4s+1g (s) = 4s>—4s+ 1

We have,

g(s)=4s’—4s+1g(s) = 4s>—4s+1

= 48°-25-25+14s2-2s—2s + 1
=28(2s-1)-1(2s-1)2s(2s—1)— 1 (2s—1)
= (2s—-1)(2s—1)(2s—1)(2s—-1)

Zeroes of the polynomials are 12% and 12 %

—coefficient of s

Sum of zeroes = -coefficientofscoefficientofs? —
coefficient of s2

12+12=—(—4)4% +

1=1

constant term
Coefficient of x

Product of zeroes = constanttermCoefficientofx

o 1
12%12=14 T

=

Hence, the relationship is verified.
(iii) 652=3-7x6s2 — 3 — 7x

= Bs2-7x-36s2—Tx—3 = (3x+ 11)(2x - 3)

Zeros of the polynomials are 32and-13 % and %

—coefTicient of x

Sum of the zeros = -coefficientofxcoefficientofx? : -
coefficientofx



(7
6

A3+ =_(-7\E  + D =
1332 (-7)6 3 >

ol

76=76

a2

Product of the zeroes = constanttermcoefficientofx? — onstant term 5
coefficient of x

- -1 3 _ 5 s -3 _ 3
13%X32= 36—3- X 5 3 36= 36? 5

Hence, the relationship is verified.
(iv) h(t)=t>=15h (t) = t>—15

We have,

h(t)=t>=15h (t) = t?>— 15

= 2-\15t2-V T5

= (t+V15)(t=V15)(t +V 15) (t= 15)

Zeroes of the polynomials are —\fﬁand\(ﬁ—\f 15 and N 15
Sum of the zeroes = 0

—V15+y15V 15 +V15 =0

0=0

constant ‘term
Coefficient of x

Product of zeroes = constanttermCoefficientofx = —-151 #

~15xY15==15-V 15 xV 15 ==15
15=-15

Hence, the relationship verified.
(v) P(X)=X2#2Y2x~6p (x) = x> + 2 2x—6

We have,
D(X)=x2+2v2x—6p (x) = x2 + 2\ 2x—6
= X2+3v2x+3v2x-6x2 + 3V 2x + 3V 2x—6



= X(x+3V2)-V2(x+3V2)x (x + 3V 2) -V 2 (x + 3V 2)

= (x+3V2)(x=V2)(x + 3V 2) (x~\ 2)

Zeroes of the polynomials are 3v23V 2 and =3v2-3V 2
22

Sum of the zeroes = -2+21 =

N2-3V2=-2V2N 2-3V 2 =2V 7 —2v2=-2V2-2V2=-2V32

constant term

Product of the zeroes = constanttermCoefficientofx :
Coefficient of x

\2x-3y2=-61 V2 x -3y 2 =&
-6=-6

Hence, the relationship is verified.
(vi) q(x) = V3X2+10x+73Y 3x2 + 10x + 7V 3

= V3x2+Tx+3x+7V3V 3x2 + Tx + 3x+ TV 3
= V3x(x+V3)7(x+sqrt3)V 3x (x +V 3) 7(x +sqrt3)
= (x+\3)(7+sqrt3)(x + 3) (7 + sqrt3)

Zeros of the polynomials are —3and=7va— §and%

Sum of zeros = -10v3 %

P - R S UL, [ (R - gL, | |
\V3-7y3=-10v3—V 3 = 10¥3=-10V3 =

Sl

3
Product of the polynomials are =V/3,-7v3—\ 3, %

7=7

Hence, the relationship is verified.

(vii) h(x) = x2=(V3+1)x+V3x2 — (V3 + 1)x +V3



= x2—\3-x+\3x2 - V3 —x+V3
=x(x=\3)=1(x=V3)x(x=V 3) - 1(x - 3)
= (x=V3)(x=1)(x=V 3)(x - 1)

Zeros of the polynomials are 1 and V3V 3

P —co efficient of x =
Sum of zeros = —coefficientofxcoefficientofx? =—[~\3—=1] e T L *[*\/ 3—-1]
X

14V3=3+11+V3=vV3 +1

iy — fficient of -
Product of zeros = -coefficientofxcoefficientofii? =\3 ———olett T X — 43

V3=V3V3=V3

Hence, the relationship is verified

co efficient of x?

(vii) g(x) = a[(x2+1)-x(a2+1)] a[(x2 + 1)—x (a2 + 1)} °

= ax>+a—-a’x—xax? +a—g€x—x

= ax?-[(a®x+1)]+aax? — [(a’x + 1)] + a

= ax?—a?x—x+aax? —a’x-x +a

= ax(x—a)—1(x—a)ax(x —a) — 1(x—a) <= (x—a)(ax—1)(x—a) (ax—1)
Zeros of the polynomials are 1aand1 ai and 1

a[—a%-1
Sum of the zeros = a[-a?-1]a Ea—]
a4+l a2+l a+1

= = 1 — —
+3= 42+ 241a=7241a—~ + 9 = =
lata=a“+1a a*+1a=a lagy Ta 2

Product of zeros = a/a

— 1 _ a
xXa= LN - el
1a|aaatﬁl a "

151

Hence, the relationship is verified.



Q.2: If aandBo and B are the zeroes of the quadratic polynomial f(X)=x?~5x+4
f(x) =x?>-5x+4 |, find the value of 1u+1ﬂ—205% i %—2(1[3 ‘

Solution: We have,

aandPa and B are the roots of the quadratic polynomial.
f(x)=x?=5x+4f (x) = x>-5x + 4

Sum oftheroots =a+Ba + B =5

Product of the roots = aPaf =4

So,

1a+18—20B - + é—ZuB = B+ca[3—20[3[3ul[;—20.[3

= 54—2%4=54—8=-274 22 x 4 = :

Bl

Q.3: If aandPBao and B are the zeroes of the quadratic polynomial f(X)=x?-5x+4
f(x) =x>-5x+4 |, find the value of 1u+1p—2aﬂé #* é—2aﬁ ‘

Solution:

Since, dandPa and B are the zeroes of the quadratic polynomial.
p(y)=x>-5x+4p (y) = x>—5x + 4
Sum of the zeroes =a+Pa + f =5
Product of the roots = aaf} =4
So,
ta+1—20B ¢ + 520
Bro—2a2p?
op

= B+a-2a?B2aB

o 2 2
= (a+B)-2(aB)’aB %

2
= (5)-2(4)%4 (5)—1(4)




5—2:16 A 5:32 w _orn 2T

= 5-2x164 7

Q.4: If aandBo and B are the zeroes of the quadratic polynomial p(y)=5y?~7y+1

p(y) =5y?>~7y +1 , find the value of 1u+1B-(i—+ Bl .

Solution: Since, aandBo and B are the zeroes of the quadratic polynomial.
p(y)=5y?~7y+1p(y) = Sy>-Ty + 1

Sum of the zeroes = a+Pa + B =7

Product of the roots = aaf = 1

So,

ta+t1po + o+ = Q+Bu[32+—ﬁ =711=7

1
p

Q.5: If aandPBo and B are the zeroes of the quadratic polynomial f(x)=x?—x—4
f(x) =x?-x—4 , find the value of 1a+1p—0p - + %maﬁ .

Solution:

Since, aandPa and B are the zeroes of the quadratic polynomial.

We have,
f(Xx)=x>—x—4f (x) = x>—x—4
Sum of zeroes = a+Ba + f =1

Product of the zeroes = (:IBULB =4

So,

1a+18—aB- + %—a[} = a+BaB—UBu:§ —af

= 1-4—(-4)=-14+4—1—(-4) = - +4

1416 15
; 1847

= -1+164




Q.6: If aandBo. and B are the zeroes of the quadratic polynomial f(X)=x%+x—2
1

f(x)=x?+x-2 ,find the value of 1a—1p El— 7
Solution:

Since, aandBa and B are the zeroes of the quadratic polynomial.

We have,
f(x)=x?+x=2f (x) = x? + x—2
Sum of zeroes = a+Ba + f =1

Product of the zeroes = afof = -2

So,
1,1 _ ot+p
1la+1p—af— + i
_ pa
= B—GGBW
_ « _po @B _ _V'(ﬂ+BJ2—4aB___d__
=p-aap (u—BluB— ey e =(a+B) —4aBap= TR < =N1+82=V92=32

Q.7: If one of the zero of the quadratic polynomial f(x)=4x2-8kx—9f (x) = 4x>—8kx—9 is
negative of the other, then find the value of k.

Solution:

Let, the two zeroes of the polynomial f(X)=4x>—8kx—9f (x) = 4x>—8kx—9 be aand-a
cand —a .

Product of the zeroes = d*¥—do X —o =-9
Sum of the zeroes = a+(—a)a+ (—a) =-8k=0 Since,a—a=0Since, 0—a =0

=8k=0= 8k =0 =2k=0=k=0

Q.8: If the sum of the zeroes of the quadratic polynomial f(t)=kt?+2t+3k
f(t)=kt>+2t+3k is equal to their product, then find the value of k.



Solution: Let the two zeroes of the polynomial f(t)=kt?+2t+3kf (t) = kt?> + 2t + 3k  be aandp
aand B .

Sum of the zeroes = a+Pa+f =2

Product of the zeroes = axBo x B =3k

Now,
2k=3kk—— = 3£ Bk=-2= 3k=-2 =k=-m=>k=">

So, k=0and =2k=-23= k = %

Q.9: If aandBo and B are the zeroes of the quadratic polynomial p(x)=4x2-5x-1
p(x) = 4x>—5x—1 , find the value of a?B+af?u’p + af? .

Solution:

Since, aandBo and B are the zeroes of the quadratic polynomial P(X)=4x*—5x—1
p (x) = 4x?-5x—1

- - el
So, Sum of the zeroes = a+Ba + f = 54 v,

4 4 -1
Product of the zeroes =aXBo X f = -14—-

Now,
a’B+apaB+op? = ap(a+p)op (a+p)
= 54(-14)3(F)

-5

- —516F

Q.10: If aandBa and B are the zeroes of the quadratic polynomial f(t)=t>—4t+3
f(t)=t>-4t+3 , find the value of a*B3+a®B4a*p3 + a3p*.

Solution:

Since, aandBa and B are the zeroes of the quadratic polynomial f(t)=t>—4t+3f (t) = t>— 4t + 3



So, Sum of the zeroes = a+PBa+ =4

Product of the zeroes = axBa x 3 = 3

Now

oBo+aBla’pd +op* = a¥B(a+B)a’p’ (at )

= (3)°(4)(3)° (4) =108

Q.11: If aandBo. and P are the zeroes of the quadratic polynomial f(x)=6x2+x—2
f(x) =6x2+x—2 |, find the value of uB+Bu% o+ % .

Solution:

Since, aandBa and B are the zeroes of the quadratic polynomial f(X)=6x>+x—2
f(x) = 6x% +x-2

Sum of the zeroes = a+Ba+ = -16 "—é~

Product of the zeroes = axBa x 3 = -13 %
Now,

ey B
ap+Ba 5 + .

2.2
= (a2+B2)-2aBap %

By substitution the values of the sum of zeroes and products of the zeroes, we will get

= orqn =25
= -2612

Q.12: If aandBo and B are the zeroes of the quadratic polynomial f(x)=6x%+x—2
f(x) = 6x>+x—2 , find the value of uB+2[1u+1B]+3dB% +2 [% ) ﬁl] +3af

Solution:

Since, aandBa and B are the zeroes of the quadratic polynomial f(X)=6x2+x—2
f(x)=6x2+x-2



Sum of the zeroes = a+Ba+f = 63 <

J
Product of the zeroes = axBa x = 43%
Now,

ap+2[1a+181+3aB S +2 [ + 51+ 3ap

1
B

= avgrap+2[1a+18]+3aB +2[L + 1]+ 30

o

2
= (a+B)’-2aBaB+2[1a+ 113]+3¢:1[3(‘“‘+'3)m—2m[3 +2[1+ é] +30f

B

By substituting the values of sum and product of the zeroes, we will get

aB+2[1u+1B]+3GB% +2[1+ %] +30pf =8

Q.13: If the squared difference of the zeroes of the quadratic polynomial f(x)=x?+px+45
f(x)=x%+px+45 isequal to 144, find the value of p.

Solution:

Let the two zeroes of the polynomial be @andBa and p+:
We have,

f(x)=x2+px+45f (x) = x> +px + 45

Now,

Sum of the zeroes = a+Ba+f =-p

Product of the zeroes = axBa x 3 = 45

So,

(a+B)*—4aB=144(c + B) *~4af = 144 (p)°—4x45=144(p)’~4 x 45 = 144 (p)’=144+180
(p)? =144+ 180 (p)’=324(p)* =324 p=\324p =" 324 p=+18p==+18

Thus, in the given equation, p will be either 18 or -18.



Q.14: If aandfa and B are the zeroes of the quadratic polynomial f(X)=x2—px+q
2 - 2
f(x) =x?-px+q , prove that a?p2+ p2a2=p*q2—4pq +2%§,— + PP 4 45

a2 ¢ q
Solution:
Since, aandPa and 3 are the roots of the quadratic polynomial given in the question.
f(x)=x?—px+qf (x) = x>—px + q
Now,
Sum of the zeroes = p = a+Ba +

Product of the zeroes = q = axBa x f3
a? , B’
LHS = o?p2+ 8202? + Pl

at+p?
a2p?

= CI4+B4GZB2

(02+p2) *2(ap) >

- 2. m2 2_2 2 2
(a*+B%) =2(ap)"(ap) @)’

[(a+B) *-208] ~2(ap)”
@)’

= [(a+B)*-20B] ~2(aB)2(0B)?

2
[(p)*-2q] —2(q)°
(@°

(p*+4q>—4p*q)-2¢°
Q>

= [(p/-2q] ~2(q/(a)*

(p*+49°—4p%q)-29°q?

4 2 2
p*+29°—4p-q
p*+2q*4p*qq? —F

LA M 4

p*q2+2—4pq =
q q

2 4 2
p’2—4p%q +2§—2— - +2
LHS = RHS

Hence, proved.



Q.15: If aandfa and B are the zeroes of the quadratic polynomial f(X)=x2—p(x+1)—c
f(x) =x?>-p(x+1)-c , show that (a+1)(B+1)=1-c(o.+1)(B+1)=1-c

Solution:

Since, aandBa and B are the zeroes of the quadratic polynomial
f(x)=x?—p(x+1)—cf (x) = x>—p(x+ 1)—c
Now,

Sum of the zeroes = a+Pa+f =p

Product of the zeroes = axBa x 3 =(-p-c)
So,

(@) (B+1)@+1)(B+1)
=ap+a+B+1of+a+p+1

= a+(a+f)+1af+(a+p)+1

= (=p—c)tp+i(p-c)+p+1
=1-c=RHS

So, LHS = RHS

Hence, proved.

Q.16: If aandBa and 3 are the zeroes of the quadratic polynomial such that a+B=24anda-
B=8c+pB =24 and o—B =8 , finda quadratic polynomial having aandfo and 3 as its
zeroes.

Solution:

We have,
a+B=240+B=24 .......E-1
0—B=80—PB=8 ..c.c........ E-2

By solving the above two equations accordingly, we will get

20=3220 =32 a=16a =16



Substitute the value of Aw, in any of the equation. Let we substitute it in E-2, we will get
B=16-8B = 16-8 B=8B =8

Now

Sum of the zeroes of the new polynomial = a+Ba+ =16+8=24
Product of the zeroes = aBof = 16x816 x 8 =128

Then, the quadratic polynomial is-

K x°—(sumofthezeroes)x+(productofthezeroes)
x%—(sum of the zeroes) x + (product of the zeroes) = X2—24x+128x°—24x + 128

Hence, the required quadratic polynomial is f(X)=x?+24x+128f (x) = x> + 24x + 128

Q.17: If aandBa and B are the zeroes of the quadratic polynomial f(x)=x2-1f (x) = x>-1 ,

find a quadratic polynomial whose zeroes are 2agand 2ga %“ and 20[—[3 .

Solution:

We have,

f(x)=x>=1f (x) = x2—1

Sum of the zeroes = a+Pa+p =0
Product of the zeroes = aof = -1
From the question,

Sum of the zeroes of the new polynomial = 2agand 2ga %‘?—- and %E

202+2p2
ap

2a>+p?)
ap

= 2a%+2B%ap

= 2(a*+@?)ap

2((a+B) —20p)
ap

= 2((a+p)*-20B)ap

221
= 2(2)1-1 E—l) { By substituting the value of the sum and products of the zeroes }

As given in the question,



a)(2B) _ daf _
GB = 405053 W — 4

Product of the zeroes = (2a)(2p)ap

Hence, the quadratic polynomial is

x*>—(sumofthezeroes)x+(productofthezeroes)
x2—(sum of the zeroes) x + (product of the zeroes)

= kKXP—(=4)X+4x?— (—4)x +4 = X>+4x+4x% + 4x + 4

Hence, the required quadratic polynomial is f(X)=x?+4x+4f (x) = x> + 4x + 4

Q.18: If aandBa and B are the zeroes of the quadratic polynomial f(x)=x2~3x-2
f(x) = x?>-3x—2 , find a quadratic polynomial whose zeroes are 12a+gand 12p+a

1 1
20t and 2p+u

Solution:

We have,

f(x)=x?—3x—2f (x) = x2—3x—2
Sum of the zeroes = a+Ba+f =3

Product of the zeroes = afaf} = -2

From the question,

1 1
20+ + 2p+a

Sum of the zeroes of the new polynomial = 12a+g+ 12B+a

2B+oct2a+
2B+a+20+B(20+B)(2B+q) E{%ﬁ-)—

3a+3pB
2(02+B%)+5ap

3a+3B2(02+p2)+5aB

3x3
2[2(a+B) *2ap+5%(-2)]

3x32[2(a+B)*—2aB+5%(~2)]

9
2[9(-4)}-10

_9
2[13]-10

= 92[9—(~4)]-10

92[13}-10

9 - g16
926-10 610 916 16

1,1
20+ 2pta

Product of the zeroes = 12a+p X 12p+a



1
1(20+B)(2B+0) Gormopra)

1
4oB+20.2+2B 2 +op

14aB+2a2+232+ap

1
Sop+2(a2+p2)

150B+2(02+B2)

1
Sap+2((a+p) *—20P)

150B+2((a+B)*-2aB)

1
5%(-2)+2((3)>-2x(-2))

15%(=2)+2((3)>-2%(-2))

|
—10+26

1-10+26

= L
= 11675z
So, the quadratic polynomial is,

x?—(sumofthezeroes)x+(productofthezeroes)
x2—(sum of the zeroes) x + (product of the zeroes)

9 . . 1
= k (X2+ 916X+ 116 )(x? + X + 7¢)

Hence, the required quadratic polynomial is k (X2+ 916X+ 116 (x> + -I%—X + %) :

Q.19: If aandBa and B are the zeroes of the quadratic polynomial f(X)=x2+px+q
f(x) =x%+px+q ,form a polynomial whose zeroes are (q+B)2and(u—B)2
(a+p) ?and (a—B) °.

Solution:

We have,

f(x)=x>+px+qf (x) = x> +px +q

Sum of the zeroes = A+Pa+f =-p

Product of the zeroes = aBof =q

From the question,

Sum of the zeroes of new polynomial = (G+[3)2+(G—[3)2(a +B) 2+ (o—P) .

= (a+B)*+a?+B?-2aB(a + ) * +a’ + p*-2ap



= (a+B)*+(a+B)*-20B-20B(a+ B) > +(a+PB) *~20p-2ap

= (=p)*+(-p)*-2xq-2xq(-p) > + (-p) *~2x q-2xq

= p+p>—4qp’ +p’-4q

= 2p*-4q2p’~4q

Product of the zeroes of new polynomial = (a+ B)z(a—B)z(u +B) 2(0.— B) 2
= (-p)*((-P)*4a)(-p) > (-p) *~49)

= p*(p*~4q)p’ (p*~4q)

So, the quadratic polynomial is ,

x*>—(sumofthezeroes)x+(productofthezeroes)
x2— (sum of the zeroes) x + (product of the zeroes)

= X°—(2p%—4q)x+p%(p>—4q)x>— (2p>-4q) x + p? (p°-4q)

Hence, the required quadratic polynomial is f(X)=k(x*=(2p°=4q)x*+p?(p°*—4q))
f(x) =k (x*-(2p°~4q)x + p* (p’~4q))

Q.20: If aandPo. and B are the zeroes of the quadratic polynomial f(x)=x?-2x+3
f(x) =x?-2x+3 , find a polynomial whose roots are:

(i) 0+2,B+20.+ 2, B+ 2
o-1 B-1

ol ? BH "

(ii) a—1a+1,B—1p+1

Solution:

We have,
f(x)=x?=2x+3f (x) = x>—2x + 3
Sum of the zeroes = a+Pa+p =2

Product of the zeroes = afof =3



(i) Sum of the zeroes of new polynomial = (a+2)+(B+2)(a +2)+ (B +2)
= a+B+4o+p+4

= 2+4=6

Product of the zeroes of new polynomial = (a+1)(B+1)(a+ 1) (B+ 1)

= af+2a+2B+4ap + 20+ 2 + 4

=aB+2(a+B)+4apf+2(a+P)+4 =3+2(2)+43+2(2)+4 =11
So, quadratic polynomial is:

x?>—(sumofthezeroes)x+(productofthezeroes)
x2—(sum of the zeroes) x + (product of the zeroes)

= X2—6x+11x%—6x + 11

Hence, the required quadratic polynomial is f(X)=k(x>=6x+11)f (%) = k (x>—6x + 11)

(ii) Sum of the zeroes of new polynomial = o—10+1+ B-1p+1 ﬁ + BB;—II
= (a-1)(B+1)+(B-1)(a+ 1) (o 1)(B+1) (a_l)(%i)&gl 11))(“+1)

= ap+a—p-1+ap+p-o-1(a+1)(B+1) aﬁw_(z_:f)?é}:’)_a R

= 3—1+3-13+1+233_+11;i;1 = 46=23% =2

Product of the zeroes of new polynomial = ‘e—1a+1+ B—1p+1 3;11 + [E—‘r;ll

= = 2:1
= 26 136 3

So, the quadratic polynomial is,

x?°—(sumofthezeroes)x+(productofthezeroes)
x?—(sum of the zeroes) x + (product of the zeroes)

= x?—23X+13x%— 2x + 3

3
|

Thus, the required quadratic polynomial is f(X)=k(x?—23x+13)f (x) = k (x>~ %x +3)



Q.21: If aandBa and B are the zeroes of the quadratic polynomial f(x)=ax2+bx+c
f(x)= axZ+bx+c ,then evaluate:

(i) a—Bo—P
1

(ii) m—m%—E

(i) 1a+1p—20B - + %—2(1[3
(iv) a?Brapo’p + ap

(V) q4+B4a4 + B4

1 1
+
aatb aptb

(vi) 1aa+b+1ap+b

ol
aatb ap+b

(vii) Bao+b+ cap+b

2

2
(viii) a[azp+p2a]+b[aa+pa]a[% + 37] +b[L + 2]

Solution:

f(x)=ax?>+bx+cf (x) =ax’ + bx + ¢

Here,

Sum of the zeroes of polynomial = a+Bo+f = -ba %
Product of zeroes of polynomial = GBOLB = ca§

Since, a+Ba + 3 are the roots (or) zeroes of the given polynomial, so

(i) o—Bo—p

The two zeroes of the polynomials are-

M — bV b4 bV b4
-b+vb2—4ac2a—( -b—Vb?—4ac2a ) o = —( o = )

—b+V bP—dac+b+\ bP—dac
2a

= —p+Vb2—4ac+b+Vb>—4ac2a



e NI
= 2vb%>-4ac2a 22% = \b2>—4aca b Aac
. 1 1
(II) 1a—183 o E
= B—aaB=-(a—R)ap B;[;l = _((Z}B) ..... EA1

From previous question we know that,

_ V b —dac
o—Bo—p = \b2-4aca ———
Also,
apaf = ca§

Putting the values in E.1, we will get

v b>—4ac
_( \b%—4acaca )_ ( 2 )

£
a

= =(\b2—4acc )— (@)

(iii) 1a+18—20B L + %—2(1[3

= [10+ 1p}-20B[L + 11-20p

+
_ [q+[3a[3]-2(1[3[qag 1-20B ........ E-1
Since,
Sum of the zeroes of polynomial = a+o + B = -ba %

Product of zeroes of polynomial = aBaf = ca <
After substituting it in E-1, we will get
~baXac—2ca > x 0%
a C a
= —pc—2ca—2-2%
C a

_ 2
= _ab_zczac ab—_2c
ac



b 2
==[bc+2cal-[2 + =]

(iv) a®B+aB?a’ B + ap?

=af(a+B)af(a+p) ........ E-1.

Since,

b
a

Sum of the zeroes of polynomial = a+Ba+ = -ba
Product of zeroes of polynomial = dfaf = ca§
After substituting it in E-1, we will get

ca(-ba) ()

= _bcaZ %
a

— (024_62)2_20262((12 + BZ) 2_2(12[32

- (a+BP=20B) —2aBR((a B) 220P) - Capy® ... E-
Since,

Sum of the zeroes of polynomial = a+Bo +f = -ba %

Product of zeroes of polynomial = afef} = ca§

After substituting it in E-1, we will get

2
[(=ba)-2(ca)] —2(ca) M-2)-2(£)] *-[2(%) 7]

2

2 2 2
= [b>-2aca?] —2c2a2[b;#] -

a2

(b2—2ac) 2 2a2¢?

a4

= (b%-2ac)’—2a%c%a’

. 1 1
+
(vi) 1aa+b+ 1ap+b Py + prIEES




aBtb+aa+b

= ap+b+aa+b(aa+b)(ap+b) W
_ +8)+2ba%oB+aba+abB+b? a(atp)+2b

a(oB)+2batap+abatabP aap-+abotabp+b’
_ ) ) a(a+B)+2b

a(a+p)+2baap+ab(a+p)+b 22 ofrab(@p) b
Since,
Sum of the zeroes of polynomial = a+Ba+ = -ba %
Product of zeroes of polynomial = dfaf = ca§
After substituting it , we will get
bac—b2+h? —2—

ac—b tb
= bac b
ac
" p o
+
(vii) Baa+b+ cap+b p— + o
- p(apt+b)ta(aatb)
= B(aB+b)+a(aa+b)(aa+b)(aB+b) (actb)@Bb)
2 2
= ap2+bp+aaZ+baa2ap+aba+abf+b?2 agiﬁ:ﬁ;:b;fgz
2 2

= a02+b2+ba+bBazx ca+ab(o+B)+h2 ajj;ii(:fg:ﬁ
Since,
Sum of the zeroes of polynomial = a+fa+ [ = -ba %

Product of zeroes of polynomial = afaf = caf
After substituting it , we will get

a[(atB) “+b(a+P)]

ac

al(a+B)*+b(o+B)lac

al(@+p) 20}

ac

a[(a+B)*—20B]-b2aac

AT

a[bza—2ca ]—bza ac
ac



a[@]_ﬁ

a a

2_. —p2
a[b%-2cal-b2aac ac

a[ b2 —Zac—bz ]

a[b%-2c-b2a]ac

ac

b2—2c—b?
ac

b%—2c-b?ac

—2cac =2 = -2a =2
ac a

(i) af g+ pra]+bloa+pala [ £ + L]+ b[2 + L]

alce+ap T (arrpiag Ja [P ] +b (L)

a[(a+B) *~20B]+b(a+B) *~20B)
ap

a[(o+B)*—2ap]+b((a+B)*~20B)aB

Since,

Sum of the zeroes of polynomial = a+Bo +f = -ba _a—b
Product of zeroes of polynomial = dfaf = ca

After substituting it , we will get

al(2) 3 Ep(R) 28y

2 2
a[(-ba) —3%ca]+b((-ba) —2ca)ca

oo

DR 1 2 2
azc[—b2a2+3bca2+b2a2—2bca2]a‘T[L fo3bey b 26y
a

a’ | 3bca’ | b’a’ 2bca’

_b2
-b2%a2a2c + 3bcaZa?c + b2a2a2c—2bcala’c
2 2 2 2
a“C a“cC a“cC a“scC

_b2 b2
-b2ac+3b+ bzac—ZbY +3b+ p— 2b =b



