Solution
POLYNOMIALS WS 2

Class 10 - Mathematics

Section A
1. (@) - (iv), (b) - (iid), (c) - (i), (d) - (i)
2. (a) - (iid), (b) - (1), () - (iv), (d) - (ii)
3. (a) - (iid), (b) - (), (0) - (iv), (d) - (ii)
4. (a) - (iii), (b) - (iv), (c) - (ii), (d) - (V)
5. (a) - (iii), (b) - (iv), (¢) - (i), (d) - (ii)
Section B
5 11 2
6. 7y° - 3Y°3

1
= -(21y?- 11y - 2)

3
L
= 5(21y - 14y + 3y - 2)
1
= 3[7y(3y -2) + 13y - 2)]

1
=30By-2(7y+1)

>y= ;, 71 are zeroes of the polynomial.
11 2
If Given polynimoal is 7y2 -3Y°3
11 2
Thena:7,b=—;andc=—§
2 -1 14-3 11 .
Sum of zeroes = 3t T o T e @)
-11
b (T ) 11
Also, o T T T g e (i)
From (i) and (ii)
Sum of zeroes = Tb
2 -1 -2
Now, product of zeroes = 3 X T S g e (iii)
-2
c 3 -2
Also, = = TR @iv)

From (iii) and (iv)
Cc
Product of zeroes = ~

7. Given polynomial is f(x) = x%-2x +3

Compare with ax? + bx + ¢, we get
a=1,b=-2andc=3

Sum of the zeroes =a + § = — g = - T2 =2
c 3
Product of the zeroes = aff = S=1°3
Sum of the zeroes of new polynomial = (o + 2) + (B + 2)
=a+pf+4
=2+4=6

Product of the zeroes of new polynomial = (o + 2)(B + 2)
=af +2a+2p+4

=af + 2o+ B) + 4

=3+21)+4

=11

So, quadratic polynomial is: x? - (sum of the zeroes)x + (product of the zeroes)
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10.

11. -

12.

=x2-6x+11

Hence, the required quadratic polynomial is f(x) = (x? - 6x + 11)

-q
. Sum of zeroes = 7 <0 [as Zeroes are negative means sum of zeroes is negatlve]

q
Sothat = >0
p
> q>0,p>00rq<0, p<O0....... @)
r
Product of zeros = b > 0 [as zeroes are negative means product of zeroes is positive]

> r>0,p>0o0rr<0,p <0.......... (ii)
.. From (i) and (ii), p, q and r will have same signs i.e.
Eitherp >0, ¢>0, r>0
Orp <0, q<0, r <0.

. Let the given polynomial is p(x) =x?+7x+7

Here,a=1,b=7,c=7
.. o, 3 are both zeroes of p(x)

-b
a+B—T—— ......... @)
[
aB—Z—7 ........... (ii)
Now,
1 1 Bt+a
_+E_2O{B: 5—20{[?
-7
=—-2x7
=-1-14
=-15
1 1
Hence the value of -t 3 - 2afis - 15.

Consider general quadratic polynomial p(x) = ax’ + bx + ¢, a 20
b =0 (given)
Let a, B be the zeroes of p(x)

.. Sum of zeroes=a + B = -

Q| o
o

=a+ B=0

=sa=-0

In other words 8 = -a

.. The zeroes are a, - a.

Hence, the zeroes are equal in magnitude but opposite in sign.
a and f3 are zeroes of given polynomial

So, x> +9x +20=0

X2+ 4x +5x +20 =0
X(x+4)+5(x+4)=0
x+5)(x+4)=0

x=-5and x = -4

Sa=-5andf=-4
Now,a+1=-4andf+1=-3

So, product of zeroes= (-4) x (-3) =12
Sum of zeroes = -7

Now polynomial = X2 - (sum of zeroes)x + (product of zeroes)
Polynomial = X2+ 7x + 12

The given quadratic polynomial is:

V2 +44/3v - 15

By factorizing it we have

V2 +4/3v-15=v? + 5\/3v - 1/3v - 15
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=v(v+ 5\/5) - \/§(V + 5\/§)
= (V- /3)(v + 5/3)
For zeroes, put the factors equal to zero i.e.,
V- V3)(v+5y3)=0
= v = /3, - 5\/3 are zeroes of the polynomial.
Verification: In the given polynomiala=1,b = 4\/5 andc=-15
Now Sum of the zeroes = \/5 +(- 5\/5) = - 4\/5

b —p A3 B
Also sum of zeroes = —, — = —— = —4,/3
a’ a 1_
And product of zeroes =+/3 x —54/3=-15
c -15
Also, product of zeroes = =0 = - 15

. Given polynomial is
f(x)=x%-2x +3

Compare with ax? + bx + ¢, we get
a=1,b=-2andc=3

Sum of the zeroes =a + f = —

lemlc_

Product of the zeroes =aff = — = 1= 3

i. Sum of the zeroes of new polynomial = (a + 2) + (f + 2)
=a+pB+4
=2+4=6
Product of the zeroes of new polynomial = (a + 2)(B + 2)
=af +2a+2p+4
=+ 2atB)+4
=3+212)+4
=11
So, quadratic polynomial is: x? - (sum of the zeroes)x + (product of the zeroes)
=x%-6x + 11

Hence, the required quadratic polynomial is f(x) = (x? - 6x + 11)
a-1 fp-1

ii. Sum of the zeroes of new polynomial = iy Bl

(a=1) (B+1) + (B-1) (a+1)
(a+1)(B+1)
af+a-B-1+af+f-a-1
(a+1)(B+1)

af-1+af-1

aft+a+ B+1
3-1+3-1

3+1+2

WIND| A

a-1 p-1
Product of the zeroes of new polynomial = — x —

at+tl  B+1
_ (a-1)(B-1)

T (a+1)(B+1)
af —a-f+1

T +atpti
af —(a+p)+1
af +(a+p) +1
3-2+1

3+2 +1

RS

W
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14.

15.

16.

So, the quadratic polynomial is, x? - (sum of the zeroes)x + (product of the zeroes)

2 1
— 2 _ = -
=x“-gxt 3
2 2 1
Thus, the required quadratic polynomial is f(x) = k| x~ — XT3
x?-6

Let p(x) = x%-6
For zeroes of p(x), p(x) = 0
=>x>-6=0= (0)?-(1/6)?=0

= (x—/6)(x +/6) = 0

Using the _identity a® —b2_ =(a-b)(a+b)
=>x—/6=00rx+,/6=0
=>x=\/€orx= —\/6=>x=\/€, —\/é
So, the zeroes of x - 6 are 1/6 and —/6

Sum of zeroes
-0 — Coefficient of x

=B +(-VB)=0=—7=

Product of zeroes

Coefficient of x2

-6 Constant term

= (o) x(-V6) = -6= 1 =

Hence the relation between zeroes and coefficient is verified.

Coefficient of x?

Let p(x) = x%-2x - (7p+3)

Since -1 is a zero of p(x). Therefore,
p(-1)=0

(-1)*- 2(-1) - (7p + 3)=0
1+2-7p-3=0

3-7p-3=0

7p=0

p=0

Thus, p(x) = x?-2x-3

For finding zeros of p(x), we put,
p(x)=0

x?-2x-3=0

x%2-3x-x-3=0

x(x-3) +1(x-3) =0

x-3)(x+1)=0
Putx-3=0and x + 1 =0, we get,
Thus, x =3, -1

Thus, the other zero is 3.

Let the given polynomial is p(x) = 4x? + 4x + 1

Since, a, 8 are zeroes of p(x),

4
.. o + B= sum of zeroes = e

1
Also, a. 5= Product of zeroes = a.f§ = 7
Now a quadratic polynomial whose zeroes are 2a and 2f3

x2 - (sum of zeroes)x + Product of zeroes
= x2 = 2a + 2B)x + 2a x 2B
=X = 2(a+ B)x + 4(af)
1

=x2—2><(—1)x+4><z
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17.

18.

19.

20.

=x2+2x+1
The quadratic polynomial whose zeroes are 2a and 23 is X2 +2x+1
Let p(x) = x2-2x-8
By the method of splitting the middle term,
x2-2x-8=x*-4x+2x-8
=x(x-4)+2x-D)=x-dHx+2)
For zeroes of p(x),
p(x) =0
> x-4)x+2)=0
>x—-4=0o0rx+2=0
>x=4orx= -2
>x=4, -2
So, the zeroes of p(x) are 4 and -2.
We observe that, Sum of its zeroes

=4+ (2)=2
-(-2) — (Coefficient of x)

1 Coefficient of x%

Product of its zeroes
-8 Constant term

=4x(-2)= -8=— =

1 Coefficient of x?
Hence, relation between zeroes and coefficients is verified.
f(x) =x%-2x -8
=x%-4x +2x -8
=x(x-4)+2(x-4)
=(x+2)(x-4)
fx)=0ifx+2=00rx-4=0
x=-2or4
So the zeroes of the polynomials are -2 and 4.
For the Polynomial f(x)zx2 -2x-8
a=1,b=-2, c=-8

b

Sumofthezeroes=-2+4=2=-;

c

Product of zeros =(-2)(4) = -8 = -

Hence, the relationship between the zeros and coefficients is verified.

We know that, if x = a is a zero of a polynomial then x - a is a factor of quadratic polynomials.
-1

Since —- and 1 are zeros of polynomial.

1
Therefore (x +3 ) x-1)

, 1 1
= + —x — - -
X 4X X 4
, 141
+ — —_ - —
XT X7 X7y
1-4 1
_ 2
= b o— — =
X 2 X7 g
31
2 2 L
XU RXT g

3 1
Hence, the family of quadratic polynomials is f(x) = k(x2 “X7 7 ), where k is any non-zero real number.

Let f(x) = 6x% +x - 2
a=6,b=1landc=-2

And a and f3 are the zeros of polynomial,

b 1

arB="3= "%
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21.

22.

23.

B« op
(a+p)?-2ap
= aB

25

36
25

12

—1w

The given polynomial p(x) = x2 + 2/2 x - 6
=x2+3\/§x-\/§x-6

= X(X + 3y/2) = /2(x + 3y/2)

= (X + 3y/2)(x - /2)

p(x) = 0 if x+3\/§ =0orx= \/5

Zeroes of the polynomials are \/E and —3\/5
For p(x) = x* +2/2x - 6
a=1,b=22,c=-6

N1

_ _ _ 2
Sum of the zeroes /2 - 3y/2 = -2\/2= - — =

Product of the zeroes =\/2 x — 3y/2 = _T ==
Hence, the relationship is verified.

Let the polynomial be ax® + bx + c.

and its zeroes be a and f3.
Then,(x+ﬁ=\/§= —gand(xﬁ: ==

Ifa=3,thenb= -3y2andc=1.

So, one quadratic polynomial which fits the given conditions is 3x% - 3\/§x + 1.

_ 1
Itis given thata + f = /2 and a8 = 3

Now, standard form of quadratic polynomial is given by x* — (& + B)x + a8

=x* = (a+ Py +ap

2_ l
X \/2x+3

1 —
5(3x2 —3y2x + 1)

Hence the required quadratic polynomial is 3x% - 3\/§x +1

2+ g\/gy -5= %(2y2 + 35y - 10)
1 — —

- 5(2}/2 + 4By — /By - 10)
1 — _ —

= S[2y(y + 2/5) = V/5(y + 2/5)]
1 _ _

= 30+ 23)2 - V)
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24.

25.

_ V5
= y = —2,/5, 5 are zeroes of the polynomial.

3 _ 3 _
If given polynomial is y? + 7V5y-5thena=1,b=7y/5andc=-5

_ 5 -3
Sum of zeroes = —24/5 + TS T e 1)
b - 3\/§
Also, - - (ii)
From (i) and (ii)
-b
Sum of zeroes = -
_ V5
Product of zeroes = —24/5 x 7 = "5 (iii)
c -5 )
Also, c=Tc - 5 >iv)

From (iii) and (iv)
[
Product of zeroes = ~

The given polynomial is:

py)=y>+ Svﬁy -5

For zeroes of f(y), put f(y) = 0
=>y2+§\/§y—5=0

= 2y2+3./5y-10=0

= 2y2+ 4[5y - 1/5y - 10 = 0
= 2)(y + 2¢/5) — \/5ly + 2¢/5] = 0
= (y+25)Qy -5 =0

Therefore, either y + 24/5 = 0 or 2y — /5 = 0

_ V5

=>y=-2\/50ry= >

Now Verification of the relations between a, § and a, b, ¢

_ /5 3 _
We have, « = - 2,/5, B = ?,a=1,b= 5\/5andc:—5
0(+B=T

3
_ V5 Vs
> - 2\/5 + 5 =
—4\/§+\/§ -3
> = 7\/5
-35 3 _
> — =55
= LHS = RHS
Hence, verified.

1

o

Also we know that a - 8 = -

_ (V5 s
=> (- 2\/5)(7) =0
= 5=-5
= LHS =RHS
Hence, verified.
Here,a + = - 2y/3andaf = -9
f(x) = x% - (a + B)x + aff [Formula]
=x?2 - (= 2\3x+(-9)
> flx) = x>+ 2\/§X -9

For zeroes of polynomial f(x), f(x) =0
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26.

27.

= x2+2,/3x-9=0

= x2+3y/3x - 1,/3x -9 =0

= x(x +3/3) —/3(x + 3y/3) = 0
> (Xx+3y/3)(x—1/3) =0
=>x+3\/§=00r(x—\/§)=0
> x= —3\/§0rx:\/§

o= —3\/§andB=\/§

Hence the polynomial is x2 +21/3 x - 9 and its zeros are —3v/3 and /3.

252+ (1+2/2)s + /2
=252+ 5+ 225 + /2
=s(2s+ 1)+ \/2(2s + 1)
= (25 +1)(s + 2)

1

>85= ~37, - \/5 are zeroes of the polynomial.
1 _ 1+24/2
Sum of zeroes = ~[7 + V2] = - >
-b 1+ 2\/3
Also, P
-b
= Sum of zeroes = o
-1 _ 2
Product of zeroes = —~ x —/2 = —
¢ V2
and =7

C
= Product of zeroes = -

Since,

-b
Sum of the zeroes of polynomial =a +ff = -
C

and product of zeroes of polynomial = oy = o

Simplify the given expression and substitutie the values, we obtain

B a B(af+b)+a(aa+b)

+ =
aac+b  aB+b (aa+b) (aB+b)
ap?+bB+a’a+ba

- a’af+aba +abB +b?
aa®+bB?+ba+bp

c
az><3+ab(a+ﬁ) +b2

a[ (a+p)?+b(a+p) |

ac
b2

a[ (a+,B)2*20(,B] -7

[ b%-ac b?
a -
ac

[ b%-ac-b?
a

ac
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28.

29.

30.

Let the required polynomial be ax? + bx + ¢

and let its zeroes be a and 8

1 b
Then,0(+[§=71 = —Zandaﬁ= -1=

Ifa=4,thenb=-landc=-4

S

So, one quadratic polynomial which satisfies the given conditions is 4x%-x-4

Or

If o and B3 zeroes of the polynomials then standard quadratic polynomial is given by

1
x% = (a+ P)x + af, where a + 8 = 7 and aff = —1[Given]

Now, we have,
x2—(a+[3)x+aﬁ

xz—(%)x+(—1)

1
- 2 _
4(4)( X 4)

Required polynomial is 4x? - x - 4

We know, quadratic polynomial = x? - (Sum of zeroes)x + Product of zeroes

21 5

Given, Sum of zeroes = — r and Product of zeroes = r
) ) , 2 5
~. Quadratic Polynomial = x* + =x + =

1
= 7 (16x% + 42x + 5)

= Quadratic polynomial is 16x% +42x + 5
Now, we rewrite the polynomial as 16x% + 2x + 40x + 5
=2x-(Bx+1)+5-(B8x+1)
=(2x+5)-(B8x+1)

Now, for Zeros, (8x + 1) - 2x +5) =0
-1 -5

SRRy

We have to find the zeroes of the quadratic polynomial 4y2 — 15 and verify the relationship between the zeroes and coefficient of

polynomial.

Letfly) = 4y>- 15

Compare it with the quadratic ay> + by + c.

Here, coefficient of y2 = 4, coefficient of y = 0 and constant term = - 15.
Now 4y? — 15 = (2y)2 - (1/15)2

=2y + VIS - V15)

The zeroes of f(y) are given by f(y) = 0

=(2y) + VI5)2y - V15)=0

=2y + V15)=0o0r(2y - 15 =0

=2y = - +f150r2y = /15
Vis Vis
Sy = -y =
Vis 15
Hence, the zeroes of the given quadratic polynomial are — 5

Verification of relationship between zeroes and coefficients

VB VB VB VB

0
= —-—— 4 —-— = —— = = = = -
Sum of the zeroes > > > 5 0 2
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coefficient of y

coefficient of y?

V15

Product of zeroes = — - %

constant term

N|§|

()]
~
[®2]

4 - coefficient of y?
31. The quadratic polynomial ax? + bx + ¢ = f(x)

o and [} are the zeroes of an equation.
-b

0(+B——andaﬁ—
1 1 - - (a— [3)
« BT @ @ (6]

consider,

(= P)* = (a+P)>*+4aB

(a-mz:(;)a‘;:

b2 4 b2+4ac \/b *dac
a-L=417
b2+4uc
2
1 1 ~(a-B) - \/b +4ac
a B af B c - c

a

32. Here, p(x) = 3x2 - 2.

Now p(x) =0
> 3*-2=0
= 3x?=2
= x2=E
3

wl N

> X= i.\/

2 2
Therefore, zeroes are \/ 3 and — \/ 3

pr(x)=3X2-2,thena=3,b=0andc=—2

2 2
Now, sum of zeroes = \/5 + ( - \/5 )= 0..()

-b -0 B
Also, o =3 = 0..... (ii)
From (i) and (ii)
—b
Sum of zeroes =
and product of zeroes = \/ X - -\/ T T e (iii)
Also - = ] (iv)

From (111) and (iv)
Product of zeroes = -

33.p(x)=x2+3x+2
a, 3 are its zeroes
Lat+tf=-3,a8=2
Now,
(a+D)+B+1)=a+p+2=-3+2=-1
(a+ DB+ =af+(@+P)+1=+2-3+1=0

2

*. Required Polynomial is k(x% + x) or X + x
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34.

35.

36.

37.

Sum of the zeroes: (2 + ) = (-1)
Product of the zeroes : 23 = -20
So, required Quadratic polynomial

= [+ @+ px+ 28]
:[x2+(—1)x+(—201

=x2-x-20
= x2
4X2+5\/EX-3

— x — 20 = 0 is the polynomial

=4x2 + 6\/§x - \/EX -3
= 21/2x(y/2x + 3) = 1(y/2x + 3)
= (24/2x - 1)(y/2x + 3)

1 3

> x = ﬁ and x = - E are zeroes of the polynomial
If given polynomial is 4x% + 5v/2x - 3, thena =4, b = 5y/2 and ¢ = -3
1 -3 1-6 -5
Now, Sum of zeroes = ﬁ + ﬁ = ﬁ = 2—\/5 ....... @)
b 52 s
Also, - = = 2—\/5 .......... (ii)
From (i) and (ii)
Sum of zeroes = _Tb
1 -3 -3
Product of zeroes = 2—\/5 x ﬁ = T e (iii)
c -
Also, TS T e (iv)

From (iii) and (iv)
Product of zeroes = 2
The given quadratic polynomial is p(x) = 2x% - 3x + p
Since, 3 is a root (zero) of p(x)
= 2(3)%-3 x 3+p=0
= 18-9+p=0
=>9+p=0
= p=-9
Now p(x) = 2x%-3x-9
= 2x% 6x +3x -9
=2x(x-3)+3(x-3)
=(x-3)(2x+3)
For roots of polynomial, p(x) = 0
> (x-3)(2x+3)=0
3
=> x=30rx= -3

3

Hence the other root is - 5

Letp(x)=6x2—3—7x

For zeroes of p(x),

p(x)=0

= 6x°-3-7x=0

= 6x°-7x-3=0

= 6x%-9x+2x-3=0
=> 3x(2x-3)+(2x-3)=0
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= (2x-3)(3x+1)=0

= 2x-3=0o0r3x+1=0
3 1 3 1

=>x=§orx: —§=>x:—,—§

3 1
So, the zeroes of p(x) are 7 and - 3

We observe that Sum of its zeroes

3 1 3 1
= = 4+ - = = = ==
2 3 2 3

9-2 7 -(-7) Coefficient of x
“ 6 6 6  Coefficient of 2
3 1
Product of its zeroes = (5) X ( - 5)
1 3 Constant term
—2 7 T 6 - Coefficient of x?

38. The given polynomial is
p(x) = 6x2 -7x -3
Factorize the above quadratic polynomial, we have
6x2-7x -3 = 6x% -9x + 2x - 3
=3x(2x - 3) + 1(2x - 3)
=Bx+1)(2x-3)
For p(x) =0, either 3x +1=00r2x-3=0
-1 3
=> X = 3 orx = 5
Verification:we havea=6,b=-7,c=-3
-1 3 7
Sum of zeroes = 3 t75%
-b -(-7) 7
Also, — =—F7" ==
a

1
Now, product of zeroes= ( - —) X

c -3 -1

Also, =% =7

39.P(x)=2x>—4x+5
Here,a=2,b=-4,c=5

Let zeroes be a,
-b -(-4)

Sumofzeroesa+B=7= > =2

Product of zeroes a x = 5 = ;
.92+ B2=(a+p)-2ap
) 5
= (@7-2(3)
=4-5
= o+ pr=-1
ii. (- B)° = (@ + B)” ~ dap
5
=Q7-4(3)
=4-2(5)
=4-10
=-6
(a-B)y*=-6

40.LetP(x) = 2x> + 3x + A
1 1
Its one zero is 5 so P( 5) =0
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41.

42.

43.

1 12 1
P(5)=2><(5) +3(5)+)\=0

2 x = +3/2+A=0

Let the other zero be a

3
Thena + 7 = - 3

= a= -
Since a, B are the zeros of the polynomial f(x) = x? - 5x + k.

Compare f(x) = x? - 5x + k with ax? + bx + c.

So,a=1,b=-5andc=k
(=5)

a+p= —T=5
k

UB:]:’(

Given,a—f3=1

Now, (a + B)* = (a = B)* + 4aB
= (5)%2=(1)?%+4k

= 25=1+4k

= 4k =24

=> k=6

Hence the value of k is 6.
-3 1
=+ = — . = - = i
Here, a + 5 anda - f8 > [Given]

f(x) = x% - (a + B)x + of [Formula]

=x2- (%)X*' (_;)
3 1

=>f(x)=x2+2—\/§x— 7

= f(x) = 2\/gx2 +3x - \/g

For zeroes of polyno_rnial f(x), f(x)=0

= 2¢/5x% +3x /5 =0

=> 2\/§x2+5x—2x—\/g =0

= /5x(2x +/5) = 1(2x +/5) = 0

= (2x++/5)(1/5x — 1) = 0

= (2x++/5)=00r/5x-1=0

-5 1
=>x=Torx=ﬁ

-5 1
" O(ZTandﬁZE.

) 11 2 1 5
P(y) =7y -3y-3=3Qly -11ly-2)
1

—wl -~ wl

(21y2 - 14y + 3y - 2)

[7y By -2) +1 3y - 2)]

=310y + DBy -2)]
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2 1

. Zeroes are 377
S 7 2 1 1
um of Zeroes = = - — = —
-b 11
@ 21
-b

‘. sum of zeroes = -
-1 2

2
Product of Zeroes = (5)(-7 =5
c 2

21
a"3(7)"21

o

.. Product = =
a

Section C

44. a is a non zero real number and b and c are any real numbers.

45.D=0
46.2x% - x + 8k
1 8k
axy=3

1=4k

1

k:Z

coefficient of x2

-b . - coefficient of x
47.a+ B = —le, | ————

coeff of x2

c constant term
aff = Jle, | T———

48. For Zero of the polynomial p(t) we have
p(®) =0
= 20t- 16t =0
= 16t -20t=0
= 4t(4t-5)=0
Now,
4t =0 gives

A O

t=
= t=0
Again, 4t - 5 = 0 gives

4 =5
5
=> t:Z

5
Hence zeros of the polynomial p(t) = 20t - 16t are 0 and 7

Y height

!

49. x' x
© 0 54 —» time
M
Explanation: Since the leading coefficient of the given quadratic is negative the graph will be downward parabola.

5
And will intersect x axis where the polynomial is zero. i.e 0 and 7

50. h = 20t - 162
3 32
=(20 x 3)-16 x (3)
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51.

52.

53.

54.

55.

56.
57.

58.

9
=30-(16-7)
=30-36=-6
The results interprets that dolphin is swimming at a depth of 6m below the surface of water.

5
Since, the Dolphin hits the water level again at t = "
Distance covered by Dolphin = Velocity x time
5
=20 x Z
=25m

Hence, Dolphin covers a distance of 25m before hitting the surface of water again.
Zeroes are -2 and 8

a+f3=-2+8=6

af=-2 x 8=-16

expression of polynomial

X% - (a+P)x +af

x?-6x-16

P(x)=x?-6x- 16
P(4) = 4%-6(4) - 16
=16-24-16
=-24
P(x) = X% +3x-2
a+p=
a+B=3..0)

-2
ap=—7
af =2 ...(ii)

(@-P)* = (a+P)*- 4aB
(@=B)*=(3)*-42)
(@-B)*=9-8
a-p= i\/I
a-B=+1
Taking
a-B=1
a+t+fB=3
20=4
a=2
Puta=2in,a-f=1
2-B=1
B=1

-3
d+ﬁ:tT:

-2
aB=71=2

Graph of y = f(x) intersects X-axis at two distinct points. So we can say that no of zeros of y = f(x) is 2.

There will not be any zero if graph of f(x) does not intersect x- axis.
x% + (a + 1) x + b is the quadratic polynomial.
2 and -3 are the zeros of the quadratic polynomial.
- (a+l)
Thus, 2 +(-3) = =
(a+1)

> — =1

=> a+tl=1

= a=0
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59.

60.
61.
62.
63.

64.

Also,2 x (-3)=b
= b=-6
If -4 is zero of given polynomial then,
(-4)2-2(-4)- (7p+3)=0
= 16+8-7p-3=0
= 7p=21
= p=3
2
81.2m
quadratic polynomial
(x-3)and (x - 2)

Since o and B are the zeros of the quadratic polynomial f(x) = ax® + bx + ¢

— Coefficient of x -b
a —+ = —
B Coefficient of x* a
Constant term c

= ———— =-

Coefficient of x> @

We have,

0{2 BZ
—+—]1+b
U

a

=I
+
RN
1]
Q
=|
+
2R
v
+
S
—_—
=I

=
]
| =

+b

2|

o>
al = +
B

=I

(a+B)*-3aB(a+p

=
~
| =

+b

a®+p3 «?+ B2
+a -a af +b af

Section D

2

o
al = +

B

=I

2|

ap

C
By substituting a + 8 = - and off = - we get,

o

) ) ((wB)Z-ZaB)
+

=
o
S—
+
=2
—
I 2
+
RN
1
Q
—_—
|
ol &
N—
w
|
w
X
1o
—_
ol &

0{2
a E"’;

o>  p? a B -b3+3bca a b%-2ca
—+—|+b|lz+- | -1+
a B a b B a a’ ) ¢ b a?
a2 p? a B - b3+ 3abc b%-2ca
—+—]+bl=+—-|= +
al g * 3 b 5 a e b "
o> p? a B -b3+3abc  b3-2abc
al—=+—1]+bl=+-1]= +
B a B ac ac
o BZ a B ~b3+3abc+b> - 2abc
al=+—=—1|+bls+- |
B « B« ac
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65.

66.

o BZ a B 3 3abc - 2abc
IR Rl Rl e
a®  p? a B abc
& I ] Vel
@ B (e B
a B+a +b B+a =b

o® B2 a B
Hence, the value of a| = + — | +b| 7 + = |is b.
B« B«

According to the question, a and 3 are zeroes of p(x) = 6x2 - 5x + k
-5 5
So, Sum of zeroes=a+f = - | = | = ... (1)
1
a-f= E(Given) .......... (ii)
Adding equations (i) and (ii) , we get
20=1
1
or, a = 3
On putting the value of a in equation (ii), we get
1 1
27F=5
1 1
F=3-5%
2 1
Kk 1 1 1
B=5=3%37%
Hence, k =1

Here, f(v) = v2 + 4\/§v -15
For zeroes of f(v), put f(v) =0
> V2 +4/3v-15=0
= v2+5,/3v - 14/3v - 15 = 0 (By splitting the middle term)
= V(v +5¢/3) —/3(v+5,/3) = 0
> (v+5(3)(v—1/3) =0
=> (v+5\/§) = Oor(v—\/g) =0
Therefore, eitherv = — 5\/5 orv = \/5

Verification of relations between «, 8, a, b, c:
we have, a = - 5\/5, B= \/g, a=1b= 4\/5, and c =-15

-b
a+tp=—

_ _ 4B
=> —5\/3+\/3= I

> —4/f3= -4f3
= LHS =RHS

Hence, verified.
Also we know that

a-B=§
_  _  -15
> (-5/3)(/3) = —

= -5x3=-15
= -15=-15
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67.

68.

69.

= LHS = RHS
Hence, verified.

Given quadratic polynomial is
L, 12
fy)=7y"-3y-3
For zeroes of f(y), put f(y) = 0
1m 2

> 7y2 -“3YT3 7= 0
= 21y’>-11y-2=0
> 21y2 - 14y + 3y - 2 = 0 (by splitting the middle term method)
= 7y(By-2)+13y-2)=0
= QBy-2)(7y+1)=0
Therefore, either 3y-2=0o0r7y +1=0

2 -1
=>y=§0ry=7

Now Verification of the relations between «, 8 ,a, b, and c:

2 -1 11 -2
Wehaveor—3,[3— 7,a—7,b——3,c— 3
-b

> T3
1no1u

A TET)

= LHS =RHS

Hence verified.

C
Also, we know that o - 8 = -

-2

) ()3

w

-2 -2 1
=2 T3 %7
-2 -2

Z T
= LHS = RHS

Hence verified.
Zeroes are -2, -3
factors are (x + 2), (x + 3)

g(x)=(x+2) (x +3)=x%>+5x +6
x*+2x3-7x2-8x+12

B =x%-3x+2
X“+5x+6

X2—3X+2=(X-2)(X—1)
Other zeroes are 2, 1

-b c
Sum of zeroes of a quadratic polynomial is - and the product is p

-3

Soa+b=?andab:?

According to question

101
Sum of zeroes of the polynomial is P
a+b
" ab
-2
5
= T3
5
2
"3
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70.

71.

1

Product of zeroes of the polynomial is —-

-5
3
We know that a quadratic equation is of the form ax? +bx + ¢
, 2 5
=x"-3x-3
Since a and 8 are the zeroes of the quadratic polynomial x>+ 4x + 3
So,a+f = -4
and aff = 3
B o
Sum of zeroes of new polynomial =1+~ +1+ ]
ap+p%+ap+a’
s
o+ %+ 2ap
=
(a+B)*  (-4)* 16
T e 3 3

B o
Product of zeroes = (1 + - )(1 + E )

()

(a+B)?
= aﬁ
(-4 16

So required polynomial = x? - (Sum of the zeroes)x + Product of the zeroes

, (16 16
= —_ —_— + —
X 3 X7 3

1l
—_
>

)

|

w| &
=

+

wl5
~——

1
E(sz - 16x + 16)

1
Given, 8 and 7 are zeroes of the polynomial (0(2 + or)x2 + 61x + 6a.

B
1 61
+ - = -
B B o +a
p2+1 -61
or, = T
B a®+a M
d 1 6a
an ==
B B &P+a
6
or, 1 pory)
a+1=6
a=5
Substituting this value of « in (i), we get
B2+1 -61 61
B~ 5245 30

308%+30 = - 618
3082+ 618 +30 =0
—61+/(-61)2x4x30x30

or,

2%30
~614/3721-3600  _g1+11
- 60 ~ 760

19/21



-5 -6
p=F o
5 -
Hence,a =5, = e
72. Since a and f are the zeroes of polynomial 3x% + 2x + 1.

2

Hence, a + 3 = ~3

1
and off = 3

Now, for the new polynomial,
1-a 1-B
Sum of zeroes = Tzt 6
(1-a+B-af) + (1+a-B-ap)
(1+a) (1+B)
2
2-2ap 2-3
l+a+B+af 2 1

1-5+3

4/3

. Sum of zeroes = 773 2

1-a 1-B
Product of zeroes = [— ] [_ ]

1+a 1+p

(1-a) (1-B)

T (+a) (1+8)
1- (a+B) +ap

1+ (a+B) +af
2

w] o

wl w

Hence, Required polynomial = x? - (Sum of zeroes)x + Product of zeroes
=x2-2x+3
73. Here the given polynomial is
f(s) = 252 — (1 + 2y/2)s + /2
=s(2s-1)—/2(2s - 1)
=(2s- 1) -2
Hence f(s) = 0if 2s-1=0o0rs /2 = 0
1

s=§0rs=\/2

Verification of the relation between a, 3, a, b and ¢

1 — — —
a=E,B=\/2,,a=2,b= —(1+2y2),c =42
-b

a+tp=—
1 _ t(1+2y2)
BOPR e
o1 2
>3 tV2=Eg
1 — 1 —
=5 *+V2=5+42
= LHS = RHS

C
Now,a><3=;

1y _ 2
= (5 )(\/2) =7
Vio2
>3 7
= LHS = RHS

Hence verified.
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74.2x% +3x - 14 =2x% + 7x - 4x - 14
=(x-2)2x+7)
7

x=2,-3

2
7 3
Sum of zeroes =2 + | — s1=-3
7

Product of zeroes =2 x — 5 =7

b 3

a2
c 14
i~ 77

b

= \Hence, sum of zeroes = — -
C
Product of zeroes = -

75. According to the question, aand fare zeroes of p(x) = 6x2 - 5x + k

-5 5
So, Sum of zeroes =a + 3 = — (?) == @)

Adding equations (i) and (ii), we get

20=1
1
oL a =7
On putting the value of a in equation (ii), we get
1 1
27 k=3
101
B=37%
2 1
F=5=3
k 1 1
ap=5=3%3
Hence, k =1
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