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#463573
Which of the following expressions are polynomials in one variable and which are not? State reasons for your answer.
()4x? -3x+7
(i) )2 + /2
(i) 3+/2+ +/2
(iv) y+ %
y
(V) 10 + 3 + 150
Solution

(i) In 4542 - 3x + 7. all the indies of x are whole numbers. So, it is a polynomial in one variable x.

(i) In y2 + VE the index of yis a whole number. So, it is a polynomial in one variable y.

- = = 1

(iii) In 3/t + t+/2 = 3t% + 4/2 t, here the exponent of first term is 5 which is not whole number therefore is it not a polynomial.
2

V)Iny+—=y+ 2y—1, here the exponent of first term is —1, which is not whole number, therefore, [Jis it not a polynomial.
y

(V) In 410 + y3 + 50 is not a polynomial in one variable as three variable x, y and toccur in it.

#463574

Write the coefficients of ,2 in each of the following:

. - o T . =
M2+ x2+x (i)2-,2+,3 (i) a2t x (iv) v/2x -1
Solution

Coefficient of 52 in gy2 + bx+c=01s a

Hence, coefficients of 42 in

()2 + 52+ xis1

(i) 2~ 2 + 3 is -1

(i) ’2_7X2+X isg

(V) v/2x-1is 0

#463575

Give one example each of a binomial of degree 35 and of a monomial of degree 100.

Solution
Binomial of degree 35 may be taken as 435 + 4x

And monomial of degree 100 may be taken as 5,100

Note: This question might have different answers.

#463576
Write the degree of each of the following polynomials:
(i) 5x3 + 452 + 7x

(i) 4- 2

(i) 5¢ - /7
(iv) 3
Solution
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(i) The power of term is 5,3 and exponent is 3. So degree is 3.

(i) The power of term is y2 and exponent is 2. So degree is 2.

(iii) The power of term is 5¢and exponent is 1. So degree is 1.

(iv) The only term here is 3 which can be written as 3,0 and so exponent is Q or degree is 0.

#463577

Classify the following as linear, quadratic and cubic polynomials:

(i) x2 + x

(i) x = 53

(li) y + 2 + 4
(V) 1+ x

(V) 3t

(vi) 2

(vil) 7,3

Solution

(i) The highest degree of 42 + xis 2, so it is a quadratic polynomials.

(i) The highest degree of x - 43 is 3, so it is a cubic polynomials.

(iiiiThe highest degree of y + y2 +4is 2, so it is a quadratic polynomials.

(iv) The highest degree of xin (1+ x) is 1, so it is a linear polynomials.

(V)The highest degree of ¢tin 3tis 1, so it is a linear polynomials.

(vi)The highest degree of ;2 is 2, so it is a quadratic polynomials.

(vii)The highest degree of xin 7,3 is 3, so it is a cubic polynomials.

#463838
Classify the following polynomials as monomials, binomials, and trinomials. Which polynomial do not fit in any of these three categories?

X+y,1000, x+x2+,3+,% T+y+5x 2y=-3)2 2y-3)2+4)3 Sx-4y+3xy, 4z-157% ab+bc+cd+da, par, p’q+pgs 2p+2q

Solution
Monomials :

1000, pgr

Binomials :

x+y, 2y-3)2 4z-152% p?q+pg® 2p+2q

Trinomials :

7+y+5x 2y—y2 + 4y3, 5x-4y+3xy

Polynomials that do not fit in any of these categories are :

X+ x2+ 3+ x4 ab+ bc+ cd+ da

#464993
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T o

The graphs of y = p(x) are given in the figure, for some polynomials p(x). Find the number of zeroes of p(x), in each case.

Solution

(i) The graph does not intersect the x-axis, so there are no zeros in p(x).

(i) The graph intersects the x-axis at one place, so here there is one zero in p(x).

(iii) The graph intersects the x-axis at three places, so that there are three zeros in p(x).

(iv) The graph intersects the x-axis at two places, so here there are two zeros in p(x).

(v) The graph intersects the x-axis at four places, so there are four zeros in p(x).

(vi) The graph intersects the x-axis at three places, so that there are three zeros in p(x).

#464994

Find the zeroes of the following quadratic polynomials and verify the relationship between the zeroes and the coefficients.
() x2-2x-8

(i) 452 - 45 +1

(i) 6x% -3 - 7x

(iv) 442 + 8u

v 2 -15

(Vi)3x2 - x-4

Solution

) x2-2x-8

Factorize the equation, we get (x + 2)(x - 4)
So, the value of 42 — 2x- 8 is zerowhen x+2 = 0, x- 4 = 0, i.e, when x= -20r x= 4.
Therefore, the zeros of ,2 - 2x- g are -2 and 4.

Now,
2 Coefficient of x

Sum of zeroes = -2+4:2=-_— = -
1 Coefficient of x?

-8 Constant term

Product of zeros =(-2)x(4)= -8§= — = —————————
(=24 1 Coefficient of x?

() 452 - 45 +1

Factorize the equation, we get(2s-1)(2s-1)

So, the value of 452 - 45+ 1is zerowhen 25-1=0,25-1= 0, i.e.,, when s = % ors= %
Therefore, the zeros of 442 - 45 + 1 are % and %

Now,

-4 Coefficient of s

Sum of zeroes = l
2 4 Coefficient of 2
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1 1 Constant term
Product of zeros =

1
E T4 4 Coefficient of $2
(i) 62 -3 - 7x

Factorize the equation, we get (3x + 1)(2x - 3)

1
So, the value of 6,2 - 3 - 7xis zerowhen 3x+1=0,2x-3 = 0,i.e, when x= - —or x = E
3 2
1 3
Therefore, the zeros of 6,2 - 3 - 7x are "3 and >
Now,
1 3 7 -7 Coefficient of x
Sumof zeroes=—-— + = = — = — - =
3 2 6 6 Coefficient of x2
- - Constant term
Productofzeros:—l x 3 = _1 = _3 = _1 = _Lonstant term
3 2 2 6 2 Coefficient of x*

(iV) 4u2 +8u

Factorize the equation, we get 4u(u + 2)
So, the value of 4,2 + 8y is zero when 4y = 0, y+2 = 0,i.e, when y=Qor y= -2.

Therefore, the zeros of4u2 +8uareQand -2,

Now,
8 Coefficient of u
Sumofzeroes=0-2=-2=--=-2= - —————
4 Coefficient of (2
0 Constant term
Product of zeros =-0x-2=0=-=0=—""=
Coefficient of 2
™ 2-15

Factorize the equation, we get t= + —\/E
So, the value of ;2 - 15 is zero when ¢+ '\/E =0,t- 1/% =0,i.e,whent= ’\/E ort= - ’\/E<

Therefore, the zeros of 2 - 15 are i«/ﬁ.

Now,
s ¢ ’\/E —\/E 0 Coefficient of t
um of zeroes = - =0=-—-=Q0= - ————
1 Coefficient of {2
-15 Constant term

Product of zeros = —\/E x W/E = -5z — = ——
1 Coefficient of {2

V) 3,2 - x-4

Factorize the equation, we get(x + 1)(3x - 4)
4

So, the value of 3,2 - x - 4 is zerowhenx+1=0,3x-4=0,i.e, whenx=-1Torx=—.
3

4
Therefore, the zeros of 3,2 - x - 4 are -1and §

Now,
-1 Coefficient of x

4 1
Sum of zeroes =-1+ — = — -
3 3 3 Coefficient of x2

-4 Constant term

4 4
Productof zeros=-1x - = - == — = ——————— 88—
3 3 3 Coefficient of x?

#465007

Find a quadratic polynomial each with the given numbers as the sum and product of its zeroes respectively.
1 =1 —

(i) =, =1 (i) /2, = (i) 0, /5
Z V2, 2 i o, v

(iv)1,1(v) —1, ! (vi) 4,1
4’4
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Solution

1
(U] e -

Using the quadratic equation formula,

x2 = (Sum of root)x+ (Product of root) =0

Substitute the value in the formula, we get

1
—-x-1=0
x 4
42 -x-1=0
i) 2,
'3

Using the quadratic equation formula,
x2 = (Sum of root)x+ (Product of root) = 0
Substitute the value in the formula, we get
- 1
P-V2x+==0
3
Multiply by 3 to remove denominator,

3,2 -34/2x+1=0
(ii)) 0, /5

Using the quadratic equation formula,

X2 = (Sum of roof)x+ (Product of roof) =0
Substitute the value in the formula, we get
- 0x++/5=0

x2+‘\/§=0
1,1

Using the quadratic equation formula,

X2 = (Sum of roofx+ (Product of root) =0

Substitute the value in the formula, we get
X -1x+1=0
¥ -x+1=0

-1 1
o —, -
4 4
Using the quadratic equation formula,
X2 = (Sum of roofx+ (Product of root) = 0
Substitute the value in the formula, we get
X2 L
- x4 —=
47 4
Multiply by 4

452+ x+1=0
vi) 4,1

Using the quadratic equation formula,
x2 = (Sum of root)x+ (Product of root) =0
Substitute the value in the formula, we get

X2 —4x+1=0

#465008
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Divide the polynomial p(x) by the polynomial g(x) and find the quotient and remainder in each of the following:
M pix¥) = x® = 3x% +Bx-3, 903 = x* - 2

(i) px) = x* - 3x2+4x+5,9(x) = x2+1- x

(i) p) = x* - 5x+6, gx) = 2 - x2

Solution
) x-3 (i) Rx-3
x-2 | 0-32+5x-3 Xx+1| X-302 +4x+5+0%
3 x4 Eel
X ;Zx 34+ 452 +4%+5
— WAE +ax+
-3x247x -3 x’;x’ +x
30 - -
bl 3a+3x+5
7x-9 ;3x1+3x;_3
Quotient=x-3 B
Remainder = 7x-9

‘Quotient = x*+x-3

(iiii) -2 Remainder =8
232 | 340X+ 0x2-5% 46

BUN

[oc+2d-5x+6

w2 4

-5x 410

Quotient = -x*-2
Remainder =-5x + 10

#465009

Check whether the first polynomial is a factor of the second polynomial by dividing the second polynomial by the first polynomial:
() 2-3,2+3F8-2£2-9t-12

(i) x2 +3x+1,3x% + 5x3 = 72 + 2x+ 2

(iii) x3 = 3x+1, x5 = 453 + x® + 3x+1

Solution

) 2-3,2+3P2-22-9t-12

Remainder is O, hence #2 - 3is a factor of 244 + 3£ - 242 - 9t- 12

() 32 +3x+1,3x* +5x3 - 7x2 + 2x+ 2

Remainder is 0, hence ,2 + 3x+11is a factor of 3,4 + 5,3 - 7,2 + 2x + 2

() 3 - 3x+1, x5 - 4)3 + x2 +3x+1

Remainder is 2, hence 43 - 3x + 1is not a factor of x5 - 4,3 + ,2 + 3x+1

[0} (ii) 32-4x+2
243t+
— M43t

23] ate3t22-0t12

3453724 2x42
A 345934 3,2
~ax3-10x2 4 2x 4
3 a-ot12 00 22
S ax3-12x2-4x
B N

- %2 +6x+
TR e
42212 2 roxr

o

)

Quotient = 224 3t+.4 Quotient = 312+ 4x+2
Remainder =0 Remainder =0

(iii) x2-1

x| S-adedeaxn

533422
3341

R

2

Quotient = %21

Remainder = 2

#465010

5 5
Obtain all other zeroes of 3,4 + 6,3 — 252 - 10x - 5, if two of its zeroes are »\/E and — «\/5

Solution
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1 1
Two zeroes are »\/— and - »\/—
5 5

1 1
So we can write it as, x = v—andx=—1/—
5 5

t 1 d 1

Multiply both the factors we get,

5
-Z=0
< 3

Multiply by 3 we get

3x2 -5 = 0 is the factor of 3,4 + 6,3 - 2,2 - 10x - 5

Now divide,

Quotientis 2+ 2x+1=0

Compare the equation with quadratic formula,
x2 - (Sum of rootx+ (Product of roofj = 0
Sum of root =2

Product of the root =1

So, we get
Xtx+tx+1=0
Xx+N)+1x+1)=0
x+1=0,x+1=0

x=-1,x=-1

5 5
So, our zeroes are -1, -1, «\/— and - »\/—
3 3

#465052

On dividing 43 - 352 + x + 2 by a polynomial g(x), the quotient and remainder were (x—2) and (- 2x + 4), respectively. Find g(x).

Solution
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We know the formula,

Dividend = Divisor x quotient + Remainder
PX) = g(¥) x glx + X

Substitute the values, we get

X -3x2tx+2=g)x(x-2)-2x+4
Add 2 x and subtract 4 both side,

X =32+ x+2+2x-4=g(x) x (x—2)
Simplify and divide by x -2

-3 +3x-2 _
X-2

g

S0, g = x® = x+1

#465105

Give examples of polynomials p(x), g(x), g(x) @and r(x), which satisfy the division algorithm and
(i) deg p(x) = deg g(x

(i) deg g(x) = deg r(x)

(i) deg (x) = 0

Solution

(i) deg p(x) = deg q(x)

We know the formula,

Dividend = Divisor x quotient + Remainder

P = g(x) * q(x) + 1x)

So here the degree of quotient will be equal to degree of dividend when the divisor is constant.

Let us assume the division of 4,2 by 2.
Here, p(x) = 4,2

gx¥ =2

qx = 2x?and fx) =0

Degree of p(x) and g(x) is the same i.e,, 2.

Checking for division algorithm,

P = g(x) x q(x) + 1x)

4x% =227

Hence, the division algorithm is satisfied.

(ii) deg q(x) = deg r(x)
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Let us assume the division of ,3 + x by 42,

Here, p(x) = 53 + x, 9(X) = 42, q(x) = x and r(x) = x

Degree of g(x) and r(x) is the same i.e, 1.

Checking for division algorithm,

P = g(x) x q(x) + 1x)

2 x x+x

XHx=x
Bix=Btx

Hence, the division algorithm is satisfied.

(iii) deg r(x) =0

Degree of remainder will be O when remainder comes to a constant.
Let us assume the division of 44 + 1 by ,3

Here, p(x) = x* +1

gx) = 3

qlx) = xand r(x) =1

Degree of fx) is 0.

Checking for division algorithm,
PX) = g(x) x glx + ¥

1= 3 x x+1

1= +1

Hence, the division algorithm is satisfied.

#465124

Verify that the numbers given alongside of the cubic polynomials below are their zeroes. Also verify the relationship between the zeroes and the coefficients in each case:

1
(i) 23 + x% - Bx+2; > 1, -2

(i) x3 - 4x2+5x-2;2,1,1

Solution

1
(|)2X3+X2—5x+2;5,1, -2

P = 2x3+ x2 - 5x+2 )

1
Zeroes for this polynomial are — 1, - 2
2

Substitute the x = % in equation (1)

Substitute the x = 1 in equation (1)
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p)=2x13+12-5x1+2

=2+1-5+2=0
Substitute the x = — 2 in equation (1)
p(-2)=2(-2)3+(-22-5(-2)+2

=-16+4+10+2=0

1 . .
Therefore, 5, 1, — 2 are the zeroes of the given polynomial.
Comparing the given polynomial with g43 + py2 + cx + ¢ we obtain,
a=2,b=1c=-54d=2

1
Letusassumeg=—,B=1y= -2
2

Sumoftheroots:g+p+y:%H:z:_:_

N
[

1 1 -5
aB+By+ay =+ (2= — =

Product of the roots = gBy = l X xx(-2)=— =
2 2

Therefore, the relationship between the zeroes and coefficient are verified.

() x3 - 4,2 +5x-2;2,1,1
PN =x3-4x2+5x-2 ..())

Zeroes for this polynomial are 2, 1,1

Substitute x = 2 in equation (1)
pR)=23-4x22+5%x2-2

=8-16+10-2=0

Substitute x = 1in equation (1)
pl) = x> —4x% +5x-2
=13-4()2+5(1)-2

=1-4+5-2=0

Therefore, 2, 1,1 are the zeroes of the given polynomial.

Comparing the given polynomial with g,3 + py? + cx + ¢ We obtain,
a=1,b=-4,c=5d= -2

Letusassume g=2,8=1y=1

-4-b
Sumoftheroots=g+B+y=2+1+1=4= airabe
a

Multiplication of two zeroes taking two at a time=gg + By + ay = (2)(1) + ()(1) + (2)() =5 =

-2
Product of the roots =gy =2 x1x1=2 = -7 = f
a

Therefore, the relationship between the zeroes and coefficient are verified.
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#465125

Find a cubic polynomial with the sum, sum of the product of its zeroes taken two at a time, and the product of its zeroes as 2, 7, 14 respectively.

Solution

Let the polynomial be ay3 + by? + cx + d and the zeroes be g, 8, y-
-b

2
Sum of the polynomial=g + g+ y = 7 =
a

7
Sum of the product of its zeroes taken two atatime =gB + By +ay = — = <
1 a
-14 -d
Product of the root = qBy = - = —
a
fa=1,b=-2,c=-7,d=14.

Hence the polynomialis ,3 - 2,2 - 7x+ 14

#465126

If the zeroes of the polynomial x3 - 3,2 + x+1are a- b, a, a + b, find gand p.

Solution

P(X)= x3 - 3x2 + x + 1

zeroes are g- b,a,a+ b

Comparing the given polynomial with PX3 + qXZ + rx + t, we obtain
p=19g=-3,r=1t=1

Sumofzeroes=a—a+a+a+a:_‘7:3a
p

= 3=3a
=a=1
Then the zeroes becomes, 1- p, 1,1+ b

Multiplication of zeroes = (1-p)x1x (1+ b) = __t =1-p?
P

-1
= —=1-p2
1
= p2=2
b= +~2

Therefore, g =1and p = iw/E

#465127

If two zeroes of the polynomial y* - 6,3 - 2642 + 138x - 35 are 2 + 1/5, find other zeroes.

Solution
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The two zeroes of the polynomial is 2 + 1/5, 2 - —\/§

Therefore, (x- 2 + v/3)x-2 - V3) = 2 + 4 - 4x- 3

=2 - 4x+1is a factor of the given polynomial.

Using division algorithm, we get

x* = 6x3 - 2652 +138x - 35 = (x2 - 4x + 1)(x% - 2x - 35)
So, (x2 - 2x—35) is also a factor of the given polynomial.
x> —2x-35=x?-7x+5x-35

= x(x-7)+5(x-7)

= (x=7)x+5)

Hence, 7 and —5are the other zeros of this polynomial.

x2-2x-35
x2-4x+1) x4 6x3 - 26x2 + 138x - 35

x4-4x3 -x2

e

-2x3-27x2 4+ 138x - 35
-2x3 +8x2 - 2x

+ -+

-35x2 + 140x - 35
-35x2 + 140x - 35

+ - +

#465128

If the polynomial x* - 643 + 162 - 26x+ 10 - &, is divided by another polynomial 2 - 2x + k the remainder comes out to be (x + a), find kand a.

Solution
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Dividend = Divisor x Quotient + Remainder

. Dividend - Remainder = Divisor x Quotient

X} = 6x3+16x2 - 26x+10 — x— als divisible by 2 - 2x+ k
Let us divide y* - 63 + 1652 = 26x+10 — aby x2 - 2x+ k
Remainder =0,

Therefore, (=10 + 2/k)x+ (10 - a- 8k+ k) = 0

-10+2k=0,10-a-8k+(2=0

For-10+2k=0
= 2k=10

=> k=5

For10-a-8k+4?=0
10-a-8x5+25=0
-5-a=0

a= -5

So,k=5,a= -5

x2-4x+(8-K)
x2-2x+k) x4 -6x3 - 16x2 - 26x+10-a
x* - 2x3 + kx?

+

- 4x3 4+ (16 - k)x2 - 26x
-4 + 8x2 - 4kx

+ - +

(8-k)x?- (26 - 4k)x + 10-a

(8-k)x? - (16 - 2k)x + (8k -k2)
= +

(-10+ 2k )x + (10 -a - 8k + k2)
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