. lnfinit»' » orl Ghaitanya

Leqrn' : Educational Institutions
NCERT X CLASS MATHS QUESTIONS AND SOLUTIONS

2. POLYNOMIALS

NCERT EXERCISE : 2.1

1. Thegraphsof y = p(x) are given in figure below, for some polynomials p(x). Find the
number of zeros of p(x) , in each case.

»Y Y

YY YY
Y \
iii) X' :// />x iv) X' 4\\//0 -X
Yy Y
y
Vi) X< / 5 > X
yI

Sol. i) Thereisno zero asthe graph doesnot intersect tge x-axisat any point.
i)  Thenumber of zerosis1 asthe graph intersectsthe x-axisat one point only.
iii)  Thenumber of zerosis3 asthe graph intersectsthe x-axisat three points.
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iv) The number of zerosis 2 as the graph intersects the x-axis at two points
v)  The number of zerosis 4 asthe graph intersects the x-axis at four points.
vi) The number of zerosis 3 as the graph intersects the x-axis at three points.

EXERCISE : 2.2

1. Find the zeroes of the quadratic polynomials and verify a relationship between zeroes
and its coefficients.
i)x— 2x— 8 i) 48— 4s+ 1 iii) 6x2— 3— 7x iv) 4u? +8u
V) t2— 15 Vi) 3 —x—4
Sol. i) X— 2X—8 = X¥— 44X+ 2X— 8= X(X— 4 + 2(x— 4) = (Xx— D) (x+ 2)
So, thevalue of X*— 2x— 8iszerowhen x— 4= 0orx+ 2= 0i.e,whenx=4o0rx=— 2.
So, the zeroesof ¥ — 2x— 8are4, — 2.

(—2) _ —coefficientof x _
1 coefficient of x?

Sum of thezeroes= 4— 2= 2= —

-8  constantterm
Product of thezeroes= 4(—-2) = - 8= — = =-8
4-2) 1 coefficient of x?

i) 49— 4s+ 1= 49— 25— 25+ 1
= 2925 1) — 1(2s— 1)
=(25— 1) (25— 1) = (25— 1)?

So, the value of 48 — 4s+ liszerowhen 2s— 1= 0, or s= %

Zeroesof the polynomial are % ,

N |-

Sum of the zeroes = 1 + 1 =1= —[_—4) = —coeffl_clent of 25 =
2 2 4 coefficient of s

Product of the zeroes = [1) [l] _ _Constantterm _ 1

2)\2)  coefficientofs’ 4
i)  Wehave:6x— 3— 7x=6x— 9+ 2x— 3
=3X(2x- 3+ 1(2x—3 = (Bx+ 1) (-3
Thevalue of 6x* — 3— 7xis0, when the value of (3x + 1)(2x— 3) is0, i.e,

1 3
when3x+ 1=0o0r2x— 3=0, i.e, when X=—§ or X=§

3

1
- Thezeroesof 6x2— 3— 7xare 3 and >

_ —(-7) - ici
Therefore, sum of the zeroes = - + 3_T. ( ) = Coeffl_clent of ;( !
3 2 6 6 Coefficientof x* 6
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f _ [‘_1) [E} _ =3 _constant term
and product of zeroes = 737){2) =76~ coefficient of x’

iv)  Wehave: 4+ 8u=4u(u+ 2)
The value of 4u? + 8u is0, when the value of 4u(u+2) = 0,i.e, whenu=0oru+ 2= 0, i.e,
whenu=0oru=— 2
. Thezeroesof 4u>+ 8u are0and— 2

_ -8 _ —Coefficientof u _

Therefore, sum of the zeroes = 0+ (-2) = -2 = — =
4 Coefficientof u

and product of zeroes =(0)(-2) =0 = 9_ Conéta}nt term2 =0
4  Coefficientofu

V) Wehavetz—lsz(t—\/lg)(th/ﬁ)
Thevalue of 2 — 15is0, when the value of (t—\/ﬁ)(H\/E) iSO, i.e, when t—+/15 = 0 or

t++15 =0, i.e, when t—+/15 or t++/15
- The zeroesof t* —15 are \/15 and —/15

Therefore, sum of the zeroes = \/15 + (_JE) N —0 _ —Coefficientof t _

1 Coefficientof t2

and product of the zeroes = (JE)(_JE) —_15= _is _ CCC:JZ:;Z&:ZLEE;T[Z —_15

vi) Wehave: 33— x— 4= 3+ 3x— 4x— 4= 3X(X+ 1) — 4x+ 1) = (x+ 1)(3x— 4)
Thevalueof 3x*— x— 4is0, when thevalueof (x+ 1)(3x— 4) is0, i.e, whenx+ 1= 0or

4
3X—4=0,i.e,whenx=—1or X=§

4
- Thezeroesof 3x*— x— 4are— 1 and 3

- -1(-1 ffici f 1
Therefore, sum ofthezeroes:—1+ﬂ: 3+4 :l: ( ):— Coe .|c.|ento X2 ==
3 3 3 3 Coefficientof x° 3

and product of the zeroes: = (1) [ﬂ) _ _Constantterm _ -4

3} Coefficientof x> 3
Find aquadratic polynomial whose sum of zeroesand product of zeroesare respectively.

L1 N 1 . 11
i) Z’_l ii) \/Eg iii) 0,4/5 iv)1,1 V7

vi) 4, 1



y Infinity$ . Sri Chaitanya

: Educational Institutions
Learn
Sol. Let the polynomial be ax? + bx + ¢ and its zeroes be o and B.

i) Here, oc+[3:% and a,p=-1

1
Thusthe polynomial formed = x*— (Sum of zeroe)x + Product of zeroes= x> — [Z) x—1
= X2 = 5 -1
4
X
Theother polynomiasare k [Xz ~2 —1)

If k= 4, then the polynomial isdx*— x— 4

i)y  Hee a+p=1v2 QBZ%

Thusthe polynomial formed
= X2 — (Sum of zeroes) x + Product of zeroes

2 1 o 1
=X (\/E)x+3orx \/§x+3

1
Other polynomialsare k [Xz —2x +§)

Ifk = 3, then the polynomial is3x2— 3+/2x+ 1

iy Here, a+B=0and qp=+/5
Thusthe polynomial formed = x> — (Sum of zeroes) x + Product of zeroes

= x2—(0)x+v/5=x*++5
iv)  Let thepolynomial beax?+ bx + ¢ and itszeroesbe o and . Then,
(1) _-b

+B=l=———=
otp 1 a
1 c
(x :1:—:—
P 1 a

Ifa= 1,thenb=—-1andc=1
. One quadratic polynomial which satiffy the given conditionsisX— x+ 1

v) Let the polynomial be ax> + bx + ¢ and its zeroes be o and B. Then




y Infinity$ . Sri Chaitanya

Learn Educational Institutions
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OHB__Z_T__
1 ¢
and ocB_Z_5

Ifa=4,thenb=1andc=1
. One quadratic polynomial which satisy the given conditionsis4¢+ x+ 1.

vi)  Letthepolynomial beax® + bx + c and itszeroesbe o, and . Then.
-b

P ) I
oa+B=4= =

1
1

:1:—
and af 1

|0

Ifa= 1,thenb=—-4andc=1
. One quadratic polynomial which satify the given conditionsisx®— 4x + 1.

EXERCISE - 2.3

1. Dividethepolynomial p(X) by the polynomial g(x) and find the quotient and remainder in each given
of the following:
i) p(X) = x¥— 3+ 5x— 3,g(X) = ¥*— 2
i) p(xX)=xt— 32+ 4x+ 59gX) = X+ 1— X
i)  p(x)=x*—5x+6,gxX)=2—x
Sol. i) H ere, dividend and divisor are both in gandard forms. So, we have :
X-3
X2 - 2> x3-3x?+5x -3

x3 - - 2X
+

-3x% +7x-3

- 3x2 +6

+ -
7xX-9

-. The quotient isx — 3 and the remainder is7x — 9
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ii) Here, the dividend is already in the standard form and the divisor is not in the
standard form. It can be written as x> — x + 1.

Wehave:
x2+x-3
X2'X+1>x4 -3x%+4x +5
& 33 4 52
-+ -
X3 - 4x% + 4x
X3 - x% + X
- + -
-3x%+3x+5
-3x2+3x -3
+ -4

8

. Thequotient isx* + x— 3 and theremainder is8.

iii)  Wehavedivisor [ -x* +2 ] and dividend : x'— 5x— 6

-X2-2
'X2+2>x4 -5Xx +6
x* - 2x?

-+
2x%2 -5X+6
2%? -4
4 "

-5x + 10

. Thequotient is— x*— 2 and theremainder is—5x + 10

2. Check whether the firg polynomial isa factor of the second polynomial by dividing the second
polynomial by thefird polynomial :
) =32+ 3t 22— Ot— 12
i) X2+ 3+ 1;3¢+ 53— T+ 2X+ 2
i) x3— 3+ 1;X¥— 4+ X+ X+ 1

Sol. i) Let usdivide2t*+ 3t3— 2t°— 9t— 12byt*— 3
Wehave:
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202 +3t+ 4

€-3 )t +38 - 212 0t - 12
2t - 6t2
- +
3t3 + 4t2 -0t
3t? Ot
+

Sincetheremainder isO, therefore, t?— 3isafactor of 2t*+ 3t°— 2t?— 9t— 12
i) Letusdivide3x*+ 5 — 7x2+ 2x+ 2byx*+ 3x+ 1

32 - 4x + 2

X%+ 3x +1> 3x* +5x3- X2 + 2 + 2
3x* +9x3 + 3x2

-4x3 - 10%2 + 2x

-4x3 - 12%2 - 4x
+ + +

2X% + 6X + 2
2X% + 6X + 2

0

Sincetheremainder isO, therefore, xX*+ 3x + 1isafacotro of 3x*+ 5x3— 7x2+ 2x+ 2
i) Letusdividex’*— 43 +x2+ 3x+ 1byx®— 3x+ 1. Wegdt,

X2 -1

X3'3X+1>x5-4x3+x2+3x+1
x° - 3x3 + X
- + _
X3 +3x+1

-x3 +3x-1
+ -4

2
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3.

Here, remainder is 2(¢ 0). Therefore, X3 — 3x + 1isnot afactor of X* — 43+ x2+ 3x + 1.

Obtain all the zeroes of 3x* + 6x3— 2x?>— 10x — 5, if two of its zeroes are \/g and _\/g.

Sol. Sincetwozeroesareﬁ and _\E, X:\E' X:_\E
3 3 3 3

Sol.

= {x—\/% {x+ \E} =X’ —g or 3x*— 5isafactor of the given polynomial. N ow, we apply the

divison algorithm to the given polynomial and 3% — 5.

X2 +2x+1
4
3x%-5| 3x4+6x%-2x2- 10x - 5 First term of quotient is 3% = x?
3x* - 5x? X
- + 6 3
6x3 + 3x2-10x -5 Second term of quotient is 3% =2X
6x° - 10x X
— 3x?
3x2-5 Third term of quotient is 3 &
) 3X2 ; 5

0

S0, 3+ 6x3— 2¢— 10x— 5= (32— 5) (}*+ 2x+ 1) + 0= (3¢ — 5) (x + 1)?
Quotient : x2+ 2x+ 1= (x+ 1)?
Zeroesof (x+ 1)? are— 1,— 1.

4 5 5
Hence, all itszeroesare 3 5,—1, -1

On dividing x®— 3x?+ x + 2 by apolynomial g(x), the quotient and remainder were x— 2 and
— 2X+ 4, repectively. Find g(x).
p(X) = X¥— 3+ x+ 2
gX)=x—2andr(x)=—- 2x+ 4
By divison Algorithm, we know that
P(X) = a(x) x g(x) + r(X)
Therefore x3— 3 + X+ 2= (X— 2) x g(X) + (—2x+ 4)
= X— 3¢ + x+ 2+ X— 4= (Xx— 2) x g(X)
9(x)= x*—3x* +3x-2
= X—2

On dividing x® — 3x> + 3x — 2 by x — 2, we get g(x)
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X2 -x+1 3
X
X=21 x3-3x%+3x-2 First term of q(X)=—=x’
3_ g2 X
X7 - 2X
X2 +3x -2 Second term of q(X)sz—x
X2 + 2x
- X
X -2 Third term of q(x)=;=1
X-2
-+
0

Sol.

Sol.

Hence, g(X) = ¥*— x+ 1.

Give examplesof polynomiasp(x), g(x), q(x) and r(x), which satidfy the divison algorithm and
i) degp(x) = degq(x) i) degq(x) = degr(x) iii) degq(x) = O
i) Letgq(x) = 3¢+ 2x+ 6, degreeof q(x) = 2
p(x) = 12x°+ 8x + 24, degreeof p(x) = 2
Here, degp(x) = degq(x)
i) px)=x+2¢ + 3+ 52+ 2

gq(x) = X2+ x+1, degreeof q(x) = 2
gx) = xX¥+ X+ x+1
r(x) = 2¢— 2x+1, degreeof r(x) = 2

Here, degq(x) = degr(x)
i) Letp(x)=2x*+ 8¢+ 6x2+ 4x+ 12
q(x) = 2, degreeofq(x) = 0
oX) = X'+ &3+ 3¢+ 2x+1
r(x) = 10,
Here degq(x)=0

EXERCISE - 24 (OPTIONAL)

Verify that the number given alongsde of the cubic polynomialsbelow aretheir zeroes Also verify
the relationship between the zeroesand the coefficientsin each case:

1
i) 23+ x>— bx+ 2;5,1,—2 i) x— 4%+ 5x—-2;2,1,1
i)  Comparingthegiven polynomial with a¢ + bx*+ cx + d, we get
a=2b=1c=-5andd=2

3 2
p(l]zz(l] +(l] _5(1]+2:£+£_§+2:w:9:0
2) " \2) "2 2 474 2 4 4

p() = 2(1)*+ (1)>- 51)+ 2=2+1-5+2=0
p(=2) = 2(-20°+ (-2*-5-2)+2=2(-8) + 4+ 10+ 2= - 16+ 16=0
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1
L 1 and —2 are the zeroes of 2x® + x?2 — 5x + 2

1

Therefore,a+B+y=%+1+(—2):1+§_4=%1:%b
(1 _ A1 5, 1-4-2 5 ¢
as+sy+ya_[2)(1)+(1)( 2)+( z)[zj A f o
1 2 —d
andOtBY=Ex1x(—2)=—1:7:?

i)  Comparingthegiven polynomial with ax®+ bx?+ cx + d, we get
a=1b=-4,c=5andd=-2
p(2) = (2)*°— 4(2*+ 5(2)— 2= 8- 16+ 10— 2=0
p(D) = (1)*- 41)*+5(1)—2=1-4+5-2=0
. 2,1and 1 arethe zeroesof x*— 4x*>+ 5x— 2
S0, a=2,p=1andy =1

—(=-4) _—
Therefore, a+[3+y:2+1+1:4:¥:?b

of+By +ya=(2)(1)+(1)(1)+(1)(2)=2+1+2=5=

and oy :(2)(1)(1):2:#:?,

2. Find acubic polynomial with the sum, sum of the productsof itszeroestaken two at atimeand the
product of itszeroesas2, — 7, — 14 regpectively.

Sol. Let thecubic polynomia beax® + bx?+ cx + d, and itszeroesbe o,3 and vy .

~(-2) -b
Then, o+ B+ :2:(—:—
ot+f+y 1 "
ocB+By+y0c:—7=_—7=E
1 a
~14 —d
and - 4=—"_"
ofly T -3

Ifa=1,thenb=-2,c=-7andd= 14
So, one cubic polynomial which satidfy the given conditionswill be ¢ — 7x+ 14
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. If the zeroes of the polynomial x* — 3x2 +x + 1larea— b, aand a+ b, find a and b.
Sol. Since(a— b),aand (a+ b) arethe zeroesof the polynomial X — 3x*+ x + 1, therefore

(a_b)+a+(a+b):@:3
$0,3a=3=a=1
(a-b)a+a(a+b)+(a+b)(a—b)=1-1

—a’—ab+a’+ab+a’-b’=1=3a*-b*=1
So, 3(1)* -b?=1=3-b*=1

—bh2=20r h=+2
Hence, a= 1and bzi\/i

4. 1f two zeroesof the polynomial x* — 6x3— 26x2+ 138x— 35are 2 +4/3, find other zeroes

Sol. Wehave: 2 ++/3 aretwo zeroesof the polynomial
p(x) = x*— 63— 26x2+ 138x— 35

Let x=2++/3.50, x—2=+3

Squaring, we get
X—4x+ 4= 3i,e,¥*—4x+1=0
L et usdivide p(x) by x2— 4x + 1to obtain other zeroes
X2 - 2x - 35
X2~ 4x +1 ) x4 - 6x3 - 26x2 + 138x - 35
x4 - 4x3 + x2
- + -
- 2x3- 27x? + 138x

-2x3 4+ 8x2 - 2X
+ - +

- 35x2 + 140x - 35

- 35%2 + 140x - 35
+ - +

0

- pX) = xt— 63— 262+ 138x— 35

= (= 4x+ 1)(x*— 2x— 35)

= (- 4x+ 1)(}*— 7x+ 5x— 35

= (€= 4ax+ DX(X— 7)+ 5(x—7)

= (= 4x+ D(x+ 5)(X—7)
So, (x + 5) and (x — 7) are other factors of p(x)
-.—5and 7 are other zeroesof the given polynomial
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5. If the polynomial x* — 6x® + 16x? — 25x + 10 isdivided by another polynomial x> — 2x
+ k, the remainder comes out to x + a, find k and a.
Sol. Letusdividex*— 6x3+ 16x2— 25x+ 10by x2— 2x+ k

X - 4x + (8 - k)

X2 2x +k ) x4 - 6x3 + 16x% - 25x + 10
x4 - 2x3 + kx?
- + -
- 4x3 + (16-k)x? - 25x
-4x3+8x% - 4kx
+ - +
(8 - K)x? + (4k - 25)x + 10
(8-K)x>-2(8-k)x +(8-Kk
- + -

(2k-9)x -(8-kk+10

. Remainder = (2k— 9)x— (8— k)k+ 10

But theremainder isgiven asx + a

On comparing their coefficients we have
2k-9=1=2k=10=k=5

and —(8-Kkk+ 10=a

So, a=-(8-55+10
=—3x5+10=-15+10=-5







