o Exercise2.4 &

(i) x*-5x+2=0
Solution: . x2=5x+4+2=0

a_l b=-5 y Ty
Sumoftheroots-a+ﬁ=—£=@='5
Product of roots = aff = - —-i-: 2

So, the sum and product of the roots are § = 5 and P = 2, respectively.
(i) —-4x*-6x-2=0
Solution: -—4x*-6x-2=0
a=—-4, b=-6, c=-2
Sumoftheroots—a+ﬂ-—=—=-
Product of roots = aff = = = -:—i o
So, the sum and product of the roots are § = —23 and P = -;-, respectively.

b

(i) S5x*2-2x+2=0
Solution: 5x*-2x+2=0

a=5, b=-2, c=2
-b -(-2) 2
Sum of the roots = a = ——— =
+B a 5 5
Product of roots=a3=£=§
a

So, the sum and product of the roots are § = gand P= % reor2ztively.

(iv) —4x*-8x-9=0

Solution: —4x*-8x-9=10
a=-4, b=-8, c=-9
Sumoftheroots=a+ﬁ=:2=_—i)-=-_—3=_z
a -4 4
=y
Productofroots-aﬂ:-:-:-
a -4 4

So, the sum and product of the roots are § = —=2 and P = %, respectively.

studyplusplus.com



(v) 16y*-17y-12=0
Solution: 16y*-17y—-12=0
a=16, b=-17, c=-12
-b  -(-17) 17

Sum of the roots = a + B e e
c -12 -3
Product of roots = aff = o v s 3
So, the sum and product of the roots are § = = and P = respectwely

(vi) 0.3x2-7.7x+1.8=0
Solution: 0.3x2-7.7x+1.8=0
a=03, b=-77, c=1.8

Sumoftheroots-a+ﬂ=:=-0—3'=25.67
¢c 18 18
Product of roots = aﬁ——--ﬁ-—a——6

So, the sum & product of the roots are § = 25.67 and P = 6, respectively.

Q2. Form a quadratic equation with roots:

8 L}
(l) 1:"; :
Solution:  Givenrootsare: 1, — 3
8 8 3 8 5
= S=Sumofroots—1+(-§)_1_§_§_5__§

8 8
= P = Product of the roots = (1) (-- —) “CA

The required equation is:

=  x? — (sum of roots) x + product of roots =0
= X=Sx+P=0 ...... (1)
Substituting these values of S and P in equation (1), we have:
5 8
2 x—-— =
- X=3%=T3 0

To get rid of the fractions, we can multiply the entire equation by 3.
Thus, the quadratic equation is 3x2 — 5x — 8 = 0.

(i) V3, 2/3
Solution:

Given roots are: V3, 2v3
=  S=Sumofroots =3 + 2v3 =33
= P =Productof the roots = (vV3)(2v3)=2x3 =6

studyplusplus.com



The required equation is:
=  x% — (sum of roots) x + product of roots = 0
= x*-Sx+P=0 ..... (1)
Substituting these values of S and P in equation (1), we have:

=  x-3V3x+6=0
Thus, the quadratic equation is x2 — 3v3x + 6 = 0.
() 2+v3,2-3
Solution:
Givenroots are: 2 +v3, 2—+3
= S=Sumofroots=2+V3+ 2-V3=4
= P = Product of the roots = (2 + vV3)(2 - V3)
=(2-(V3)?=4-3=1
The required equation Is:
=  x* - (sum of roots) x + product of roots = 0
= xX2-Sx+P=0  ......(1)
Substituting these values of S and P in equation (1), we have:
= x2-4x+1=0 | '
Thus, the quadratic equation is x2 — 4x +1 = 0.
(iv) 5i, -5i
Solution:
Given roots are: 5i, —5i
= S=Sumofroots=5i-5i=0
= P = Product of the roots = (5i)(5i)
=-25i==25(-1)=25 ; [+ ¥=~1]
The required equation is: -
=  x% — (sum of roots) x + product of roots = 0
= x2-Sx+P=0 ... (1)
Substituting these values of S and P in equation (1), we have:
= x2-0x+25=0 |
Thus, the quadratic equation is x2 + 25 = 0.
(v) 7+2i,7-2i
Solution:
Given roots are: 7 + 2i, 7 — 2i

= S=Sumofroots=7+2i+7-2i=14
= P = Product of the roots = (7 + 2i)(7 - 2i)

=(7)? - (20> =49 - 41? = 49 - 4(-1)
=49+4=153 : [+ % =-1)
The required equation is:
=  x2 — (sum of roots) x + product of roots = 0
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= x*-Sx+P=0 ... (1)
Substituting these values of S and P in equation (1), we have:

= x*-14x+53=0
Thus, the quadratic equation is x* — 14x + 53 = 0.

Q3. IfSy, S, are the roots of 3x* — 2x + 4 = 0, find the value of: |

1 1
O 57t
Solution:

Since 84, S, are the roots of 3x2 — 2x + 4 = 0.
a=3, b=-2, c=4

Sumoftheroots = 8§y + S =—=—"—"=7

]

€
=  Product of roots = §; §5; = .
Now,
1 1 5% +58,°
8. b SPERC
5.2 +5,% 425,85, -2515; _ (Sy+ 52)° 2515,

(51 52)% (51 52)%

2\2 . 4\ 4 8 4-24 '
_(5)_2(3)_6'"3'__9 _4-24 9 -20_ -5
N 2 T 16 T 16 T g 16 16 4

3) s ‘A

(i) S.°+S,°

Solution:
Since Sy, S, are the roots of 3x* —2x+4 = 0.
a=3, b=-2, c=4

=  Sumoftheroots =S, + S, =—=——"=7

I

Product of roots = § §; = E -

Now,
= 5+ 852=5"+5"+255,-25.5;=(51+ ) —2515;

_(z)z 2(4)_1 8 _4-24 _-20
o 3/ 79 3 9 9

(iii) 25.+25,+4
Solution:

Since Sy, §; are the roots of 3x% — 2x + 4 = 0.
a=3, b=-2, c=4
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= Surnoftheroots=sl+52=T=-—3—=§
‘4
= Productofroots=$182=£=;
Now, 2§;+2S,+4=2(S;+ S,+2) .
2 2+6 8\ 16
L =2(5+2)=2(3%) =2(3) =%
™ 5%
Solution:
Since Sy, S are the roots of 3x% — 2x + 4 = 0,
a=3' =_2| c=4
=l ¢ il
=) Sumoftheroots=Sl+Sz=—=—(—-§=-2-
a 3 3
c 4
=>  Product of roots = §; Sz=;=-§
2
1,1 fats 3 2. 3.2 1
Mo 51+Sz_ §15; —;—-3)(4_4_2
: S 52
v) e
Solution:
Since §;, S are the roots of 3x* — 2x + 4 = 0.
a=3, b=-2, c=4
- ol o TN
=  Sum of the roots = §; + Sz-.a— 7. C.a
4
= Product of roots = §, S, =£=§
Now, A
- 51, S2_ $12+5;% _ 5124522 +2515,-251S; _ (S1+52)? - 25, 5,
52 Sl— 5152 = 5:15; - 5152
22 4\ 4 8
(5) "25) '6"5_4—24)(2_;;.2)(3__-_5
i (1) T T 9 T4T 9 T47T 3
3 3

(vi) 5:5,%+5,%s,
Solution:

=

Since §;, 5, are the roots of 3x% — 2x + 4 = 0.
a=3, b=-2, c=4¢

Sum of the roots = §4 + Sz=7=.——=-
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c 4
3

Now, S1Sz + Sl 52 = SI 32(51 +S5,)
YA 8
=81 5:2(81+82) = (3) -

=  Product of roots = §, Sz =

(vii) $,°S, + 5,5,

Solution:
Since S;, S, are the roots of 3x* — 2x+ 4 = 0.
a=3, b=-2, c=4
- M,
=  Sumoftheroots = S§; + §; = M
‘ 4
=  Product of roots = § Sz=£-=§

Now, §1° Sz + 5152° = 51 52(51” + 52)
= 8§, 5,(52 + 5,2 +25, 5, — 25, 53)
= §1 53[(S1 + 52)% — 25, S3] |

[0 -26)]-36-3
(vili) (S1-3)(S; - 3)

3

Jpecif) scan) oo

3\ 9 / 3\9 /) 27
Solution:

Since Sy, S are the roots of 3x* - 2x + 4'= 0.
a=3, b=-2, c=4

W W i) A
= Sumoftheroots =Sy + S = —=—""—=73
4
=  Product of roots = §; SZ—E 3
: Now,
=  (5:—3)(5;—-3)=5,5,-35;-35,+9=515;-3(S1+ S2)+9
% 3 ) 9_1_§+2_4 6+27 _25
T3 ( a4 3 3

Q4. If Sy, S; are the roots of 7x* + 10x + 7 = 0, form the equations
whose roots are:

L}

DI
Solution:
Since 3, S, are the roots of 7x% + 10x + 7 = 0.
a=7, b=10, c=17
-b -10

=  Sumoftheroots = §; + §, = e m wi (1)
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=  Product of roots = SHisz=;=5=1  wu.(2
Now, for the new roots S 1 and 8552,
=  Sum of new roots = § = 5,* + 5,°
= 85,2+ 5,2+ 25, 5; - 25, S,
= (851 +5,)*—25,5, ; [From(1)and(2)]
-10)2 100
-(F) ~m=Tg-2
_100-98 2
T 49 49
=>  Product of new roots = P = (§,%)(5,%) = (§; §2)?
=(1)*=1
Now substituting the values of § and P in x2 — Sx + P = 0, we get:
2 2x
o ) — = 2 - p— —
= x* (491+1 O = . .Fezrind
Multiplying by 49 to clear the fraction, we get:
= 49()-49(5)+49(1) =0 = 4922 -2x+49=0
1 1
” o -
G 5'S,
Solution: _
Since 5, S, are the roots of 7x2 + 10x + 7 = 0.
a=7, b=10, c=7
=>  Sum of the roots = §, + Sz—-5=% ......... (1)
7
=  Product of roots = §, §; = ; 2 o T (2)
Now, for the new roots l and o
Sy S2°
1 & =0 10
et 51t Fa =
= Sumofnewroots =§ = 5 + robadr >, y
=  Product of new roots = P = (s )( )_ Tsz') - (..) .
Now substituting the values of § and P in x? — Sx + P = 0, we get:
-10 10
= x- ( - )x+1 0 = xX+—"+1=0
Multiplying by 7 to clear the fraction, we get:
— 7(12)4.7( )+7(1)-— = 7Tx*+10x+7=0
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1
=>  Product of new roots = P = (.S‘1 sl) (Sz - -3—)
1 2

1

-—SISZ—(SI+52)+S_E2‘

10
=1-(57)+1=1+741

7 10 7 24

— —
— —— — S —

7 7 7  J
Now substituting the values of S and P in x2 — Sx+ P = 0, we get:

=) x'z—O(x)+g=0 = x2+—-—0
Multiplying by 7 to clear the fraction, we get:
= 1+7(3)=0 =  7F+2a=0

(v) 28;+1,25,+1
Solution:
Since Sy, §, are the roots of 7x% + 10x + 7 = 0.
a=7, b=10, ¢=7

Sum of the roots = §, + 5, = i— = :7— ¢ §)

l

I

Productofroots = §; S, =-===1 .. .... (2)

Now, for the new roots 25, + 1and 25, + 1.

=  Sumofnewroots =S =25, +1+ 25, +1
=251+252+2=2(81+Sz)+2
10 -20+14 -6
-2(7)”: 707
= Product of new roots = P = (2§; + 1) + (25, + 1)
=4SI.S'2+2.S'1+282+1
=455 +2(5:+ S;)+1

_4(1)+z( 29 +1
28-20+7 15

=g "7_ Bandii e
Now substituting the values of S and P in x% — Sx + P = 0, we get:
-6 15 6x
= x*- (—) —-= X+ —+T=
7) x+ 7 0 =) + + 7 0

Multiplying by 7 to clear the fraction, we get'.
= 1+7(3)+7(F)=0 = TR+6x+15=0
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51 52

s
Solution:
Since S, S, are the roots of 7x% + 10x + 7 = 0.
a=17, b = 10, c=7
. -b -10
=  Sum of the roots = §; +Sz=—=-7— ......... (1)
=  Productofroots =85, §, =—-= ; i S (2)
Now, for the new roots 21 and
Sz 31
= Sumofnewroots = § = = § - L. S1°+ 5y
L% T8 Si%
_ 512 +52% +251 5, - 25152 _ (S1+52)2 -25: 5,
5_1 Sz _ Sl sZ
-10\2
, (—-,—) = 2(1) _100 , _100-98 2
" 1 T T R
=>  Product of new roots = P = (f-’-) (ﬁ) = Eila =l =1
§2/ \8; 515 1
Now substituting the values of S and P in x> — Sx + P = 0, we get:
2 2x
. 2 _ S -
= X (49)x+1 0 = Ix 49+1 0

Multiplying by 49 to clear the fractibn we get:
= 49(x=) 49 ( )+ 49(1) =0 = 49x2—2x+49=0

(vii) S;+S;, —+—

51
Solution:
Since S, S, are the roots of 7x2 + 10x + 7 = 0.
a=7, b=10, c=7

= Sumoftheroots =S, + S, = —?b- = _Tlo ......... (1)
=  Productofroots =§; §, === ; =1 s G
Now, for the new roots §; + ﬁ and é + i-
= Sumofne‘wroots=s=51+Sz+s—1-+s—2=s;+sz+ 3;1;‘:1)
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—

)

Product of new roots = P = (§; + §3) ( ' —) = (5‘1 S2) (

(2 +(T) - () (29 - 2

Now substituting the values of S and P in x? — Sx + P = 0, we get:

-20 100 20x 100 -
- e GBI
X (7)x+4g 0=:~‘x+_7+49 0
Multiplying by 49 to clear the fraction, we get:

100

20x
2
19(x2) + 49 (52 )+49(49

)=0 = 49x% +140x+100=0

(viii) $;%+1, S;*+1
Solution:

Since Sy, S, are the roots of 7x% + 10x+ 7 = 0.

a=7, b=10, £33
-b -10

Sum of the roots = §; + §, = S =Ty e (1)
Product of roots = §4 §; = — = -;- ...... e ()

Now, for the nawrootsSl + 1 and Sz +1.

Sumofnewroots =S = S;2+1+ 85,241 = S2+82+2
-.5‘1 + 5,2 +25,5,—-25,8,+2
- (Sl'+ 52)2“25152+2

-10\2 100
"(_7_) ~3A)+2 =
Product of new roots = P = (§;% + 1)(5‘2 + 1)

= 5,25, +5,° +sz +1 |
= (51 52)2 + 51 + Sz + 251 Sz 25‘1 Sz +1
=(5152)%+ (S1+5,)2-25,5,+1

_adnd
= (1)%+ (—;—9) -2(1)+1= %‘1

- Now substituting the values of $ and P in x2 — Sx + P = 0, we get:

. (100)”@:0 S LS L S

— ] — — X —
. 49 49 49 49
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Multiplying by.49 to clear the fraction, we get:

=  49(x?) - 49 (1::’) 49 (?90) 0 = 49x2—100x+100=0
('X) Slz.-i- 322 ’ Sl + SZZ
Solution: |

Since 5, S, are the roots of 7x% + 10x + 7 = 0.

a=7, b=10, c¢c=7

-b. -10
= Sumoftheroots =§; + §; = T =TT e (1)
7
=  Productofroots = 8§, 5, == 71 e (2)

Now, for the new roots §;% + Sz and §; + S

=  Sumofnewroots = S = (5, + ;) + (51 + 52°)
=8y +5; + 5,° + 5,;°
= (51 +52) +(51° + 52 + 25, 5, - 25, 52)
= (1 +52) +[(S1 + $2)* = 25,5;)

([ )
- (z ) —10 0N (10(:‘; 98)‘

-10 -70+2 —63

7 49 49 49
=" Product of new roots = P = (.S'l2 +52)(§1 + Szz)
= 513 + 512522 + 31 Sz + 523
='(5152)" + 5152+ 51" +57°
= (51 52)% + 81 52 + [(S1 + 52)(51% +8;° — 51 52)]
= (81 52)% + 5152 + [(S1 + $2) (51" + $2° + 251 53 — 28, 5, - 51 52)]
= (51 52)% + 51 57 + [(S1 + 52)((S1 + S2)* — 351 52)]

=ar+1+ (32 [(—T—}‘-’)z - 3(1)]
W L:;.P_(IOO 3)] 2 4 [ 10 (10049147)]

2 [ -2 (2
L Y J43

_ 686+470 1156
T 343 343
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