IX Polynomials

Exercise Solutions

Level -1

1. The degree of V3¥ -3x+V7x' jg
(a) 2 (b) 1 (€)5 (d)3

Answer:- as the highest power of x is 5 in the given polynomial will be equal to 5

2. The degree of ¥3x' =5x+7x" s
(@3 (b) 1 (c) -5 (d) none

Given expression is not a polynomial as it contains term with negative power of x

3.  The coefficient form of x° +3x—1 js
@1,3 -1 (b) 1,0,3, -1 ©) -1, 3,1 (d)1,0,0, -1

Coefficient of x cube is 1 and coefficient of X is 3 and coefficient of X raised to 0 is -1 so
answer will be option A

4. The value of the polynomial 2(¥) =¥ =3x"+4x=5 gt x=-1
(a) -1 (b) -13 © 3 (d) 1

If we put value of x as -1 In the given polynomial then the value will be is equals to - 13

5. Express the following in index form taking x as a variable. (-2, 3, -5, 6)
(a) —2x" +3x—5x+6 (b) —2x+3x" =55’ +6
(c) ~2x" =3x-5+6 (d) —2x*+3x"=5x+6

If we put given coefficients with respective index of x then we will get —2x*+3x* ~5x+6

6.  The polynomial P(x)=x"+4x—nx=5 jg
(a) Binomial ~ (b) Monomial (c) Trinomial (d) None
Answer - None

7. TheG.C.D.of X°=x?>—4x—6and x* = 2x — 3 is
(@) 3x+2 (b) x-3 (c)-x-3 (d)-2x-3

Letf(X) =x3-x2-4x-6=(X-3) (X2 +2x + 2)
andg (x)=x2-2x-3=(x+1) (x-23)
Hence GCD of f (x) and g (x) is (x — 3)


Ravikanchan
Stamp


10.

11.

If x + y =aand xy = b, then the value of RN

X3 y3
a’ =3ab @’ —3a a -3 a3

(@ ¢ (b) & © »* (d *

Tty =a ———(1)

zy = b -——(2)

Dividing equation (1) by equation (2) we get

z+y  a
Ty b

Ifx=3,y=4andz=-7, then X’ + y* + 2’ = 3xyz is equal to
(@) 6 (b) 0 (c) 2 (d)8

Put the values x = 3, y =4 and z = -7 In given expression and get the answer

Factors of 2 (a+ b)> -9 (a+b) =5 are
(@a+b+52a+2b-1 (bya+b-52a+2b+1
(c)a-b+52a-2b+5 (d) none of these

2(@a+Db)2-9(a+h)-5=0
=>2(@a+h)2-10(@a+b+il(@a+h)-5=0
=>2(@a+h)@+b-5)+1@+b-5)=0
taking (@a + b -5) common,
=>@+b-5)2(a+b)+1] =0
=>(@a+b-5)(2a+2b+1) =0

) 1 1

x 7= 2
If =2y (x=2)" then x is equal to
@1 (b) 4 (c)-1 (d) none of these

Answer:- x2 = 4
X=+2 or -2
so (d) none of these



2

X+—= X +—
12. If x ,then x" is equal to
(a) 2 (b) 0 (c) 4 (d)6
1
X 4= 2
X

Squaring both sides we get
x2+2+1/x2=4

, 1
X +72
x =4-2=2
13.  If the expression (125 - x°) = (5 = x) (x* + ax + b), then the value of a is
(a) 4 (b) 2 (c)-7 (d)5
We know that,
125 — 2°
=6 - @

—(5 - 2) |5 + 50 + (2]

=(5 —z)(2® + 5z + 25) ....(1)

but it is given that,

125 — 28 = (5 — z) (2% + ax + b) ..... (2)
From (1) and (2),
a =5 andb = 25

we gef

14.  If one root of the equation 3x* —9x = kx — k is 2, then the value of k is
(a) 4 (b) 3 (c)-6 (d)-8

Let the two roots be (2,a) of the given equation.
The equation is

3z° — 9z = kx — k

=322 - 9+kz+k=0

9+ k
2 s g R
+a 3

k
Again 2 xa= 3



15.

16.

17.

= k=-6 (A4ns)

I 1
s

If x and y are positive with x —y =2 and xy = 24, then * V' is equal to
5 | 1 25

@ 12 (b) 12 ©) 6 @ 6

X=6, y=4

then x-y=2

6-4=2

X*y=24

6*4=24

=1/6+1/4

=10/24

=5/12

therefore 1/X+1/y=5/12

The H.C.F of two expressions is x and their L.C.M. is x° — 9x. If one of the expressions is x* + 3x, then
the other expression is

(a) x* - 3x (b) x* —3x (€) x* + 9x (d) x* — 9x

We knopw that HCF x LCM = product of numbers

x x (x* —9x) = [x% +3x| xsecond expression

3N 2 (x2 _
second expression — 4 ’[‘Xﬁgf}{) = XX((:;_g?)
_ xX(x+3)(x-3) 9
=~y = xX° —3x

The value of k for which x + k is a factor of x® + kx? — 2x + k + 4 is

-4 6
(a) 3 (b)-5 (c) 2 (d) 7
Since (x+k) is a factor of the polynomial = + kz® — 22 k 4
Hence, x = -k must be the zero of this polynomial.

Hence, from factor theorem, we have
(e be % o B Y2 o 2 ley e B e = O

— B B 9k kA =0
34+ 4 =10

;‘%r:_%



Therefore, the value of k is -4/3

18.  (x + YY) — (x—y)® can be factorized as
@2y By +x) (B)2y(Bx*+y") (€)2x (3’ +y*)  (d) 2x (x* + 3y")
Use the formula a® - b3 = (a - b)3 + 3ab (a- b)
Puta=(X+y) b=(x-y)
(X +y)° - (x-y)’
8y> +3(x +y)(x-y)(2y)
=>2y (3x* +Y?)
19. Ifthe G.C.D. of x* —ax — 6 and x> — 2x + b is x — 6, then the value of a and b is
(@)a=6,b=-24 (b)a=5b=-24 (c)a=-5b=-24 (d)a=-5,b=24
As x-6 is factor the we will put x-6 =0
X=6 in both expression and equating to zero
6°—6a—6=0
36-6a-6=0
a=>5
6°—2x6+b=0
36-12+b=0
b=-24
20. The H.C.F. of 8x®—32x’ + 40x — 16 and 4x* — 24x* + 36x - 16, is
(@) 4 (x-1)° (b) 4 (x+ 1)° (€) (x-2)° (d) (x + 1)°
Factorize both given expressions and we can clearly see option ¢ & d are not possible
options
And x+1 will not be the factor of both expressions
So A will be correct option
Level -2

SINGLE CORRECT ANSWER TYPE

1.

The polynomials ax® + 3x* — 3 and 2x> — 5x + a when divided by (x — 4) leaves
remainders R; and R, respectively then value of a if 2R; - R, =0
18 18 17 17

() 127 (b) 127 (c) 127 (d) 127

Let the remainder be R1 and R2 as given :
R1 =ax"3 + 3x"2 -3

Now, Xx-4=>x=4
R1=a(4)"3+3(4)"2-3
R1=64a+48-3

R1 =64a + 45



R2=2x"2-5x +a
R2 =2(4)"2 - 5(4) + a

R2=32-20+a
R2=12+a
R1+R2=0
64a+45+12+a=0
65a = - 57
a=-57/65
2R1-R2=0

2(64a+45)-12-a=0
128a+90-12-a=0
127a=-78
a=-78/127

If 2x% + Xy — 3y? + X + ay — 10 = (2x + 3y + b) (x — y — 2), then the values of a and b are
(@) 11and5 (b) 1 and -5 (c)-1and -5 (d)-11and5

2y + 1y —3_):2 +x+ay —10=(2x +3y +b)(x—ry —2)

:21‘2 + xy —Syl +x 4+ay —10 =27 — 2xy —4x + 3xy —3y2 —6y +bx —by —2b
=22 +ay — 3% +aday —10=2x" + 2y =3y + 3 —4+b) +y( —6-b) —2b
Compairing both sidethe coe f ficient of x.y, we have,

—44+b=1=bH=2>

—0—b=a

= —06—-S5=a=a= —1]

Hence, a= —1land b=5

(158 +(4.7) + (3.8)° =3x1.5x4.7x3.8

(@) 8 (b) 9 (c) 10 (d) 11
a® + b + & — 3abe
az+b 2 —ab—be—ca

s(a+ b4 —bg_b_ E 3 o 2—i

:2(6 ! C)("?; ) (2 c) T(CQ a)?] e
H(@— 82+ (b—cf + (c— )]

Fora = 1.5,b =4.7,c = 3.8 value is 1.5 + 4.7 + 3.8 = 10

If (x+y+2) =, Xy+yz+zx = —1, xyz = —1 then value of *+y’ el

(@ -1 (b) 1 (c)2 (d)—2
Identity: x* +y® +2% -3xyz = (x+y+2)( X* +y* +2° -Xy-yz-2X)
Sincex+y+z=1,xy+yz+zx =-land xyz= -1,



Putting values, we get:
So k3 +yd 423 “3x(-1) = 1{ k2 +yZ 422 -1

T +a,r3 +27 = y2 +'5,-'2 +22 2 ___ i

Now

(X+y+2)? = X2 +y? +2° +2Xxy +2yz +22X
1% = X% +y? +7% +2(-1)

X2 +y? +72° =3

Put in eq (i)

xX}+y* +28=3-2=1

What property makes this equation true ? 6a*—2 a = 2a (3a - 1)

(a) The commutative property (b) The reflexive property
(c) The associative property (d) The distributive property
=D

MULTIPLE CORRECT ANSWER TYPE
This section contains multiple choice questions. Each question has 4 choices (a), (b), (c), (d),
out of which ONE or MORE is correct. Choose the correct options.

6.

a

If "2, which of the following is/are not the value(s) of 4x2 + 8x + 18
(@) a®+2a+8 (b)a*+3a+18  (c)a’+4a +18 (d)a’+5a+18

= ONLY OPTIONS A, B, D SATISFIES "2

The polynomial x> + ax” + bx + 6 has x — 2 as a factor and leaves a remainder 3, when
divided by x — 3. Then the values of
(@ a=-4 (b)a=3 (c) b=1 (d b=3

Given that (x-2) is a factor of polynomial

P(x)=a% + ax® + bxr + 6

Also when divided by (x - 3) leaves a remainder 3.

we have to find the value of a and b.

As 2 is the zero of the polynomial therefore by remainder theorem
P(2)=0

22+ a2 +2b+6=0

B+4da+2b+6=10

da +2b+ 14 =10

2a+hb=-7 = (1)



Also the polynomial #* +ax®+bxr+6 when divided by (x - 3) leaves a remainder 3
~P(3)=3

F+aB3)P+3b+6=3

274+ 9% +3b+6=3

9a +3b+33 =3

Ja+b=-=10 = (2)

Solving (1) and (2), we get
Subtracting equation (2) from (1)
260 +b—-3a—-b=-7-(-10)
—a=23

n=—3

20+ b= -7

2(=3) +b= =T

b=—-T+6=-1

Hence, the value of a and b are -3 and -1 respectively.

Factorsof a (x+y +z) + bx + by + bz is/are

(a) ax +ay + az (b) bx + by + bz (C)x+y+z (da+b
ax+by+bx+az+ay+bz

=(ax+ay+az)+(bx+hy+bz)

=a(x+y+z)+b(x+y+z)

=(x+y+z)(atb)

1

if " x= 7, then which of the following is not the value of x* + x* is/are
(a) 318 (b) 325 (c) 343 (d)322
Given,

X+1/x=7.

Now,

Cubing on both sides,

(x+1/x)E=T78

X3+ 1/x3 + 3x(1/x) (x + 1/x) = 343

X3+ 1/x83=343-3(7)

X3+ 1/x3 =322



10.

1 s 1
If x — x =3, find the value of %
(@) 16 (b) 36 (c) 48
x-1/x=3
On cubing both sides ;
(x-1/x)=(3)3
Using Identity :
(a-b)@=a%-b3-3ab(a-b)
=>x3-1/x¥-3(x-1/x)=27
=>x3-1/x3-3(3)=27
=>x3-1/x3-9=27
=>x3-1/x3=27+9
=>x3-1/x3=36

INTEGER TYPE
The answer to each of the questions is a single—digit integer, ranging from 0 to 9.

15.

(d) 32

The polynomials kx® + 3x? — 3 and 2x* — 5x + k when divided by (x — 4) leave the same

remainder in each case, then the value of k is
Put X=4 in both equation
And both eq would be equal to each other

x> x 2

16. The remainder when f(x)=3x" + 2x° - 39 27 s divided by g(x) = "3

We have,

fix) = 3x’4+2x3—%:—%+;_? and g(x) = x+§

Therefore, by remainder theorem when f (x) is divided by g (x) = x - (- S], the remainder is

equal to f{_?z]l

_ ¥ x 2
Now, flx) = 3)f4+2x3—§—§+2_

|

-2y _ —2 + —_2 _j*_z __+i
f[?]—ﬂ?]l’l 2[3}'3 f.J-‘Ta]' a2t

-3%16, 58 4 2,2

—_——— t —

81 27 93 3«9 27



17.

18.

19.

_16.16 4,2,2

27 27 27 27 27

_16-16-4+242 _ 0

27 27

=0

1
If A=—8x%—6x + 10, then its value when ‘X’ = 2 is
Putx =%
In given expression to get value of A
1
Degree of the polynomial 2x° + 3x* + 2x* + 3x* is
Degree is 5

If the polynomials ax® + 4x* + 3x — 4 and x° — 4x + a leave the same remainder when
divided by (x — 3), then the value of “-a’ is
f(X) = ax3+4x%+3x-4

g(x)= x3-4x +a

f(3)=A(27)+4(9)+3(3)-4

27a+41

g(3)=27-4(3)+a

15+a

f(3)=G(3)

27a+41=15+a

26a=15-41

a=15-41/26

a=-26/26

a=-1

-a=1



EXERCISE -2

Level -1

1. Find the value of each of the following polynomials at the indicated values of variables
(i) 2x*-5x+3atx=2

(ii)p(y)=y‘°’—5>1/+5aty=0
|

(iiiyp (2) =32° 2 +zatz= 2.

2. Factorize (x* - 4x) (X* - 4x — 1) — 20.
let x2-4x=y
then the question will be
(Y)(y-1)-20
=y?-y-20
=y2-5y+4y-20
=y(y-5)+4(y-5)
=(y+4)(y-5)
by substituting the value of y
=(X%-4x+4)(x?-4x-5)
=(X-2)3(x2-5x+x-5)
=(X-2)3(X(x-5)+1(x-5)
=(x-2)(x+1)(x-5)

3. If the polynomials ax® + 3x* — 13 and 2x° —5x + a, when divided by (x — 2) leave the
same remainder, find the value of a.
value of x =2 (simplifying x - 2)
S0,
8a+12-13=16-10 + a(after putting x=2)
8a-a=16-10-12 + 13
7a=6+1
Ta=17
a=1

4. Using factor theorem, factorize the polynomial x* + 2x3 — 13x? — 14x + 24.
x* - 2x3 - 13x2 + 14x + 24
x* - 2x3 - 15x2 + 2x2 + 14X + 24
X3(X2-2x-15) + 2(x2+7x+12)
X3(X-5)(x+3) + 2(x+4)(x+3)
(x+3)[X*(x-5) + 2(x+4)]
(x+3)[x3-5x2+2x+8]
(X+3)[X3-4x2+4x-x2-2X+8]
(X+3)[X(X2-4x+4) - (x2+2x-8)]
(x+3)[X(x-2)(x-2) - (x+4)(x-2)]
(x+3)(x-2)[x(x-2)-(x+4)]
(X+3)(x-2)[x2-2x-x-4]



(X+3)(x-2)[x2-3x-4]
(x+3)(x-2)(x-4)(x+1)

Find the remainder when f (x) = x> — 6x* + 2x — 4 is divided by g (x) = 1 — 3x.
G(X) = 3X-1

=>3X=1

=>X=1/3

F(X) = X3-6X2+2X+4

F(1/3) = (1/3)° - 6 x (1/3)2+ 2 x 1/3 +4
=>1/27-6%x1/9+2/3+4

=>1/27 - 2/3+2/3 +4
=>1-18+18-108 + 27

=>-107/27

Hence, remainder = -107/27

Factorize 64a° + 112ab + 49b?
Gdo” + 496° + 112ab

= 6da? + 112ab+ 495

(Ra)? +2 x Ba x Th+ (Th)?
= (8a + 7h)?
= (Ba + Th)(%a 4+ 7b)

Evaluate (999)° by using suitable identities.
Write (999) = (1000-1) and apply identity

Find the value of k, if x +2 is a factor x* + kx + 6.
As x+2 is a factor so if we put x=-2 in expression given we will get value of ‘k’

(1.2x1.2x1.2-0.2x0.2x0.2)
Evaluate (1.2x1.2+41.2x0.2+0.2x0.2)

Apply identity in numerator and denominator

The polynomial p(x) = kx® + 9x* + 4x — 8 when divided by x + 3 leaves the remainder -
20, find the value of k.

take x=-3 and solve for ‘k’

a=\/§+\/§ b=\/§~\/5
() If  V3-v2' 3+42 find a® + b°
o L

(i) I1fx=3-+8 find " ¥




]

Y I e

i) If  2-V3 prove that x*— 2x% - 7x + 5 = 3.
12. Ifa®+b®+c®=13and ab + bc + ca = 6, then evaluate a° + b®+ ¢ - 3abc.

13.  Factorize the following:
(@) a’+b®+c®-3abc (b) (@a+b+c)P-(+b+cd).

14.  Find the polynomial which when subtracted from
(6x* + 3x% + 2x% + 1) gives (5x* + 2x° + x — 2).

15. By how much does the sum of 2x% — 3xy + 4y? and 5y* — 3xy — x* exceed 5x° — y°.

4. Use factor theorem to verify that (x + a) is a factor of (x" + a") for any odd positive
integer n.

Let p(x) =x"+a"

Thezeroof x+ais-a. |x+a=0=x=-a

Now,

p(_ a) - (_ a)l‘l + al'l - (_ 'II]I'IaI'I + .al'l
=(-Ta"+a"

- nis an odd positive interger
(-1)"=-1
=-a"+a"=0
+. By Factor Theorem, X + a is a factor of x" + a" for any odd positive integer n.

6.  Find the value of N for which a (b®=c?) +b (c?=a®) +c (@*=b?) =N (b—-c) (c-a)
(a—b) becomes an identity.

a[bz—cz) +b(cz—a2) +c(a2—bz)

=ab® —ac® + bet —a’b +cla —b)la+b)
=ab? —a*h — ac* +b£‘2+¢[d—b]|:ﬂ + b)

= —abla—b)—c?la—b)+cla—b)la+b)
= (a—=>) —ab —c% +ca + be)
=(a—b)(—ab+ca — % + be)

=(a=>b)[—alb—=cl+clb—rc]



(@=5)[(b—c)c—a)]

=(a—>b)(b—c)lc —a)

Given,a(bE—c2)+b[c2—a2J+c(a2—bz) =N (a—5b)(b—c)lc —a)
“la—b)(b—c)lc—a) =N (a—5)d—c)lc —a)

=N=1

Thus, the value of N i1s 1.

Factorize x* — 11xy — x + 11y.
z? — 1lzy — z + 11y = (2% — z) + (11y — 11zy)[Regrouping the expressions]

=z{z—1)+11y(1—z)
=z(z—1)-Nylz -1} (1-=z)= —(z—1)]
= (z — 11y)(z — 1)[Taking out the commeon factor (x - 1)]

Let Ry and R; are the remainders when the polynomials x* + 2x* — 5ax — 7.and x° + ax? — 12x + 6 are
divided by x + 1 and x = 2 respectively. If 2R; + R, = 6, then find the value of a.

Given the polnomial€ Ple) = v 4222 —5a2—7 and £'(2) = +* +ax? - 12246
when the above polynomials are divided by - 1 and x + 2 resp.

then R and Az are remainders suclithatb

2R1+ Ry =2

By remainder theorem

Pl)y=2*+222-5ar - T=13+2(1 -5a(1) - T=1+2-5a~T7= -4 ~5a

P(-2)=2+az® - 12246 = (-2)*+a(-2)2-12(-2)+6 = —8+4a+24+6 =
22+ 4a

As given

2P(1)+ P'(-2) =2
2(—4—5a)+22+4a =2
-8 =10 + 224 40 =2
fa =12

n=2



10.

11.

12.

If ax® + bx® + X — 6 hs x + 2 as a factor and leaves a remainder 4 when divided by x — 2,
then find the value of a and b.

Letp(X) =ax®+bx2+x-6

AJC to question,

(x + 2) is the factor of p(x) , and we know this is possible only when p(-2) = 0

So, p(2) =a(-2)3+b(-2)2-2-6=0

=>-8a+4b-8=0

=>2a-b+2=0 - (D

again, question said that if we p(x) is divided by ( x -2) then it leaves remainder 4.
so,P(2) =a(2)3+b(2)2+2-6=4

=>8a+4b-4=4

2a+b-2=0------mmmm- @)

solve equations (1) and (2),

4da=0=a=0andb=2

Factorize x* — 5x° + 4.

z* — 5x? +4 = {.'1:2)2 — 5(:1.'2) + 4
- (@ - 9" 1)
= (=™ 2%) (4. 12)

=[x -2)(z +2)(xz — 1)(=z + 1)

What must be subtracted from 4x* — 2x> = 6x* + x — 5 so that the result is exactly divisible

by

2% +x-1

Let's divide 4x* - 2x3 - 62 + X - 5 by 2x2 + x - 1.
We get; (-6)

Hence, (—6) should be subtracted from (4x* — 2x3 — 6x2 + X — 5) so that the resulting
polynomial is exactly divisible by (2x2 + x —1).

Factorize 2x* + x® - 14x* — 19x — 6.

p(x) = 2x + 2% —142% —19x —6

at x =-1,

p(—1)=2-1-14 +19 —6=21—-21=0

thus (x+1) is a factor of p(x).
now divide p(x) by (x+1):



3 2

41 )2x 4" =143 —19x -6

2x4+2:rg
x  —x =145
-1\'3‘—1'2
x —1322 —19x
—13x% —13x
x —6x—6
—6x —6

X x

now let us factorize the polynomial

g(x) =2x° — 2% —13x -6

where
p(x) =(x+1g(x)
now at x =-2

g(—2)=2%(-8) —-4+26-6=

thus (x+2) is a factor of
now let us divide q(x) b

2x3+-‘4x2 \
< =5 13 \ﬁ

—52% —10x

% —3x—6

—=3x =0

g(x) =(x +2) (2% —5x-3)
= (x+2)[2x% —6x +x 3]
=(x+2)[2x(x =3) +1(x —3)]
=(x+2)(x =32 +1)
therefore

p(x)=(x+D(x+2)(x-3)(2x+1)



e R G
1+— 1|, 1+ 1, | 1+ and | 1+
13.  Find the product of \ 4 a+l a+2 a+3/

(x* =2x+1)
14.  Write down the square of x* — 2x + 1 and find the quotient of 1-3x+3x*-x" |

15.  Simplify the expression I+ )1+ xH)({A+ 21+ A+ )0+ 7)1+ x)

Letx=q
Let

P=(1+q)(1+¢)1+q")(1+¢%(1+q"°)1+g*)(1+¢™).
One has
1-qP=(1-q)(1+q)(1+¢)A+g")(1+¢*)(1+¢")(1+¢*)(1+¢%) =1—-¢"%.
So, one gets

1-— ql%

l1—g






