CBSE Class 9 Mathemaics
Important Questions
Chapter 2
Polynomials

1 Marks Questions

1. Give one example each of a binomial of degree 35, and of a monomial of degree 100.
Ans. The binomial of degree 35 can be x°+9

The binomial of degree 100 can be £

2. Which of the following expression is a polynomial
(a) ©

(b) V<+2

(d) Jr+5e-1

Ans. (a)* -1

3. A polynomial of degree 3 in x has at most
(a) 5 terms

(b) 3 terms

(c) 4 terms

(d) 1 term

Ans. (b) 3 terms

4. The coefficient of x* in the polynomial 2% + 4x*+ 3x + 1 jg

(@2
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(b) 3
(c) 1
(d) 4

Ans. (d) 4

5. The monomial of degree 50 is
(@) x"+ 1

(b) 2"

(c) x+50

(d) 50

Ans. (b)2¢"

6. Divide f(x) by g(x) and verify the remainder >/ = X'+ 4x' - 3x — 10 g(x)=x+4
Ans. Dividend= x + 4 — 3x — 10 divisor = x + 4

Quotient= ¥ — 3, Remainder = 2

Dividend = Divisor * quotient + Remainder

= (x+4)(¥-3)+2

=X - 3r + 40 -12+ 2

=x+ 4 —3x — 10

7. Which of the following expression is a monomial
(a) 3+x

(b)+<

(c)x"+ 2x*+ 2

(d) None of these
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Ans. (a) 3 +x

8. A linear polynomial

(a) May have one zero

(b) has one and only one zero

(c) May have two zero

(d) May have more than one zero

Ans. (b) has one and only one zero

9.1#%*) == =1 then the value of P(1) + P(-1) is
(@0

(b) 1

(c)2

(d)-2

Ans. (d) -2

10. when polynomial ¥’ + 3%’ + 3x + 1js divided by x + 1, the remainder is
(@)1

(b)O

(c)8

(d)-6

Ans. (b) -6

1
11. Factories ¥ =¥ — & — X

2 I
Ans.1+} X3 X

a a
X —X+yVy—-x3y=X —X—-xXy+vyv
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=x(x-1)-yKx-1)

=(x=1)(x-y)

12. The value of K for which x — 1 is a factor of the polynomial 4x* + 3x’ — 4x + K jg
(@0

(b) 3

(c)-3

(d)1

Ans. (c) - 3

13. The factors of 125’ — x — 6 are
(@) 3x—2) (4x +3)
(b) (12x + 1) (x - 6)
(c) (12x = 1) (x + 6)
(d) (3x +2) (4x - 3)

Ans. (d) (3x +2) (4x - 3)

14. x: + y: + z: — 3Xyz is
. .3
[x +v —z|
(C)
( . .|3
X—-v +z
. .3
(x +v+z| - 3xnz
(c) |
|'_x+}'+z_'|[xl+}'3+zl—1}'—}'2—13:]

(d)

- 4 2 ) 2
(X+¥+z|x"+y +2° —Xy —VZ —IX|

Ans. (d)
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. .2
[x +v — 2| .
TAERE .

15. The expanded form o is

(a) x'+y'+2' +2xy +2yz +2zx
(b) ¥ *¥ —2 +2xy-2yz-2w
(c) ¥ *¥ 2’ +2xy—2yz—2ax
(d) ¥ *¥ +27+2xy + 2yx + 2

A 2 L Vs TV — Ve
Ans. (C) x+ v+ tdxy— dyz— dzx

16. Find the integral zeroes of the polynomial ¥’ + 3 —x — 3

Ans. Given polynomial £(3)=x"+3x" —x—3

plx)=x"(x+3)—1(x+3)
=(x+3(x" =1

For zeros ¥ =0
(x+3)(x'-1)=0
(x+3)(x+1(x-1)=0
¥r=—3x=-1x=1

Zeroes of polynomial -1, 1, and -3.

17. The value of (102): is
(a) 1061208

(b) 1001208

(c) 1820058

(d) none of these

Ans. (a) 1061208
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18. I_a—h_l +|_h—c_| +le—a

is equal to
(a) 3abc
(b) 3(a-b) (b-c) (c-a)

(c) 3a’b’bc
(d) [a—[_h +i:_'|]3

Ans. (b) 3(a-b) (b-c) (c-a)

19. The zeroes of the polynomial p(x) = x (x-2) (x+3) are
(@o0

(b)0,2,3

(¢)0,2,-3

(d) none of these

Ans. (c) 0, 2,-3

20. If (x+1) and (x-1) are factors of Px:+x2-2x+9 then value of p and q are

(@p=-1,9=2
(b)p=2,q=-1
(c)p=2,q9=1
(dp=-2,q=-2

Ans. (b)p=2,q9=-1

21. If x+y+z = 0, then Py 47 s

(a) xyz
(b) 2xyz

(c) 3xyz
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(d)o

Ans. (b) 2xyz

22. The value of (x-a)+ (x-b)+ (x-c)s— 3 (x-a) (x-b) (x-c) when a + b + c= 3x, is
(@3
(b) 2
(c) 1
(d)0

Ans. (c) 1

23. Factors of x: + 3v2x+4 are
(@) TN D)
(b) (2D G2
(c) (=22 D)
(d) =D D)

Ans. (b) (¥ 2D D)

24. The degree of constant function is
(@1
(b) 2
(c)3
(d)o
Ans. (d) 0
2 Marks Questions

1. Write the coefficients of " in each of the following:
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Ans. (i) 24 +x
The coefficient of " in the ponnomiaIzﬂ’: TXis 1.

(ii) 2 x4+

The coefficient of " in the polynomial 2 -+ g1,

Zxt4x
(iii) 2
T T
T —x+x —
The coefficient of *" in the polynomial 2 is 2.
(iv) ¥2x-1

The coefficient of " in the ponnomiaI*E-‘f—1 is 0.

2. Find the value of the polynomial 5x—4x" +3 ¢
(i) *=°

(ii) x=-1

(iiii) x=2

Ans. (i) Let/ (¥ =Sx—4x +3

We need to substitute 0 in the ponnomiaIf'-J"-I =3x—dx £ 3

to get
F(0)=5(0)-4 |'_D_'|: +3
=0-0+3

=3
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Therefore, we conclude that atx =10, the value of the ponnomialix—hi +3ig 3.
(ii) Letff_l’_'l —Sy—4xt +3

We need to substitute—1in the polynomial” ¥ =% ~# T 344 get

F(-1)=5(-1)-4 |'.—1.'|: +3

Therefore, we conclude that at =1, the value of the polynomial 5x—4x" +3js—6
(i) Let/ (%) =554 3

We need to substitute 0 in the polynomial” ') =374 345 get

(2)-4(2) +3

L

f(2)=
=10-16+3
=-3

Therefore, we conclude that atx=2 , the value of the polynomial 5x—4x" +3jg-3 |

3. Find the remainder when* — &< +6x—a g divided by *~ 4.

Ans. We need to find the zero of the polynomial*—4.

x—a=10

= xXx=da

While applying the remainder theorem, we need to put the zero of the polynomial *~2in the
polynomial ¥ —a¢ +6x-a to get

pkﬂzxﬁ—mf+6x—a
pla)=(al —ala) +6(a)-a

= - +6a—-a

= 5a
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Therefore, we conclude that on dividing the polynomial X' —ax' +6x—a by*—4, we will get the
remainder as>4 .

4. Evaluate the following products without multiplying directly:
(i) 103107

(ii) 0896

(iiii) 10436

Ans. (i) 103x107

103107 can also be written asl'100+3:II'IUU+T:I_

We can observe that we can apply the identity (x+a)(x+b)=x +(a+b)x+ab
(100+3)(100+7)=(100)" +(3+7)(100)+3=7
=10000+1000+21

=11021

Therefore, we conclude that the value of the product!03=107jg11021
(ii) 0596

9596 can also be written as(100—5){100—4

We can observe that we can apply the identity' ™/ *72/=* Tla®o)xrad
(100-5)(100—4) =(100) +[ (=5)+(—4) [(100) +(~5)x(—4)
=10000-900+ 20

=9120

Therefore, we conclude that the value of the product®3*%6jg 9120

(iii) 104 96
10496 can also be written as(100+4)(100—4.

We can observe that, we can apply the identity ™2/~ *)=* =2 \yith respect to the
(100+4)(100—4)

expression , to get
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(100+4)(100-4)=(100)" —(4)’
=10000-16

=9084

Therefore, we conclude that the value of the product!04x 96 jg 9984

5. Factorize the following using appropriate identities:
(i) 9y 6y~ ,1':
(ii) 47 —4p+1

:.L"

eee :I:: T
(iii) = 100
Ans. (i) %% 0=y
9% + 633+ 17=(3x)" +2x3xxy +(1)°

- R S 2
We can observe that we can apply the identity'* ¥/ =% 7=9'%2

— ['_3_1:_'|: +2x3xx 4+ ['_J,'_'I: =(3x+ J,'_'I: :
(ii) 4y —4y+1
43 — 4y +1=(2p) - 2x2yx1+(1)°

We can observe that we can apply the identity'* ¥/ =+ 7=

o (20) = 2x2px14+(1) =(2p -1)"

_:L"

XX} ll-: I
(|||) 100

We can observe that we can apply the identity' ™/ ~'¥) =l=F2)x=y]

A2 (Y (¥ )
[x) =) —| = x+— | x

- o) U100 1)
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6. Verify:

¥+ 17 =(x+y)( -+t

(i)

(i)

v+ =(x+y) -+

Ans. (i)

We know that'* ™" y) = 5 + 3 (x+)

= X4y = (x+ }'_']3 —3xy(x+y)
={x+y) | (x+ Jr'_']: -3 l:'-'_'

" We know that (x+ J.'_']: =x'+2xy+°
x4y = (x+¥) I:...T: +2xy+ P =3 .'k:L':l

=(x+y) [%* —xy+?)

Therefore, the desired result has been verified.

(i) X =y = (x-p) (2 vy
) =5 -y =3 (x-y)

We know that '~

-

=x -y =(x—p) +3(x—y)

=(x—y)| (x—y) +3x |
- We know that (x—y]| = x =2+ 7
X -y = (x—¥) ( xt=2xp+ ¥ +3xv)

=(x—1)(x" +x+37)

Therefore, the desired result has been verified.

7. Factorize:

(i) 27y° £1252°

(ii) 64 =343
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Ans.

(I) 27y 125z

The expression 2717 +1232° can also be written as ['_3}'_']3+ ['_Sz_']':.
VY =(x+vi(x—x+1?

We know that ™~ =17 YY),

. (3p) +(52) = ['.3»1'+5Z_']E['_3}'_']: —3yx5z+(5z)
=(3y+5z)(91° -151z +2527).

(ii) 64 =343

The expression 64m’ —3437° can also be written as['_4m_']3—[_ﬁ:-_']3_

We know that™ % = (¥~ ¥)(x +2+x7)
(4m)' =(Tn)’ =(4m=Tn) E[',-lml']: +4mx Tn+ ['.?a:-.']:z

=(4m—Tn)(16m" +28mn+497 |

Therefore, we conclude that after factorizing the expression 647 —3437° we get
(4m—Tn)(16m" + 28nm + 49" |

8. Factorize: 27¥ —V 7 —8%xz

Ans The expression 27 +1° +2° —9xz can also be written as
(3x) () +(2) —3x3xxyxz

X+ +23—31:L'z:['1’+3.'+z'] (% +1 + 22 —xy —yz—zx)

We know that

- [..3:{-.];"-' i [;L]_:‘- +[Z]3 3% 3y yxz
= [3_‘!{‘"} +Z’] I_[..BI_..]: + [}]: +[ z..]: —BA’X}'_}- vz XB:{—I

=(3x+y+z) |:.9.T: +1r+ =3m—r -3 ).

Therefore, we conclude that after factorizing the expression?’* =¥ =2 ~297 we get
(3x+1r+z) ['91’: +1 42 =3y — -3z
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3 3 5 1. T W1, W2, 22
'—1;'—z'—3.‘@'z=?|:c—3;—zl-I.'c—J;I ~|y—z| +lz—x) |

9. Verify that 2 - .

LHSisx +1° +z —3xz and RHS is é['_x+ V+z) u_['_J:—J,'_'I: +['_J,'—z_'I: +(z —.T_'I:_-.
Ans. - - -

1’3+f +z'=—31:|;z=['1’+3;+z'| (* +_:L': + 7 —xy — 1z —zx|

We know that

(x— 1"I: =% —2u+1°
And also, we know that[- < T

1. oy W, g, .
Slxty+z)filx—yl Hly—z] +lz—x] |

Slx+y+z)(x —2xp+y |+ y —2pz+z )+ 2 2=+ |

Slx+y+z)(2x" +2y" + 2177 — Iy —1yzr —1zx|

[+ J,'+z'|[_1:: +yi4+2t —xy—yz—zx).

Therefore, we can conclude that the desired result is verified

10. 1F7Y72=9 show that® 7" *7 =0,

X +y 4z -3xgz=(x+yv+z)|x +y +z7 —xy—yzr—zx|

Ans. We know that

We need to substitute™ T3 ¥Z =0j,

¥+ +r-dxr=(x+yv+z)(x +1 +2°—xy—yr—zx|

, 1o get

X+ +r =3dnr=(0)x +y + - —1z—=zx|, or
X+ +27=3xqz=0

=x 4+ 42 =3xz

Therefore, the desired result is verified

11. Without actually calculating the cubes, find the value of each of the following:
..l-:

. ['—12'|':+['T'|':+['5
(l). b .
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V(18 4 (12
(ii)[-8| +[_ ld_l +[_ 13_|
- ,_r._: .7.3 .{.3

AnS. (i) [ 1'.' +[.' .I +[.‘.I

Let a=—-1256=7 and ¢=3

We know that, if 7276 =0- then @ +5" +¢ =3abe

Here,ﬂ+ b+c=-12+7+

L

=0
- (127 +(7) + (57 =3(-12)(7)(5)
— —1260
- .3 L {__: - "3
(i) (280 +(=13)" +(-13)
Let @=28:6="13 4p5q c=-13

We know that, if @727 ¢=0- then @’ +b" +¢ =3abe
Here,a+b+c=28-15-13=0
- (28)7 +(=15) +(~13)" =3(28)(=15)(-13)

= 16380

12. Find the value of K if x — 2 is factor of 4x’ + 3x' — 4x + K

Ans. x - 2 is factor of 4x’ + 3%’ — 4x + K
x—-2=0

= x=2

LAY 43(27 —4x24 k=0

32+12-8+k=0

44-8+k=0

36+k=0

K=-36
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13. Factories the polynomial * * 87 + 6427 — 24xyz

Ans x +8y° + 642 —24xyz

x4 (20 + (42 —3xxx(2y) % (42)
=(x+2v+42)[x* +(20)° +(42) —xx2y—2y x4z —xx4z]

=(x+2v+42)(F +417 +1627 — 2y —8yz —4az)

14. Without actually Calculating the cubes, find the value of (2)"+ (7= (5]
Ans. @ +F +¢’ =3abc

if a+b+c=0

(=12 +(TY +(5)° =3x—12xTx35

=-1260

=124+ 7+5=-12+12=0

1
_‘|l" —
15.If x -3 and 3 are both factors of px: + 5x + r, then show thatp =r

1 1, <
v x—3 and x——are factors of px” +5x+r S x=3x=

1
Ans. 3 :
zero of px” +3x+7
S P3P +5x34r=0
O9p+15+4=0

Op+r=—14—————(1)

+
L
S

s
o )
Lad | =
\ ’
— -

..]l [a—

o |
+
PSR
+
b
I
L]

p+1549r _
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Op+r=p+9r
From (1) and (2),
Op+r=p+9r
9p-p=9r-r

8p=8r

P=r

Hence prove.

16. Show that 5 is a zero of polynomial 2x’ - 7x' - 16x + 5
Ans. Putx = 5in 20— 7 = 16x + 5

2x 5 —Tx5 -16x5+5

= 250-175-80+5

=255-255=0

~-x=3s zero of polynomial 2 — 7 = 16x + 5

17. Using remainder theorem find the remainder when f(x) is divided by g(x)

o 4 W
fixl=x"—-x -

2 gx)=x+1

Ans. When f(x) is divided by g(x)
Then remainder f(-1)
F(-1)=(-1)"~(-1)" —2=1-(-1)-2

=1+1-2=0

18. Find K if x + 1 is a factor of £ %) = K —x + 2

Ans. Here P(l’jKT: —ﬁ_—.;_,.:
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wx+ljs factor of P(x)
S P(-D=0

KD —2(-1+2 =0
K++2+2=0

K=—(2+2)

19. Find the values of m and n if the polynomial 2x* +mx’ +nx—14 has x—1 and x + 2 as its
factors.

Ans. x — 1 and x + 2 are factor of 2x° +mx” +nx—14

L2 A m(D () -14=0
2+m+n—14=0
m+n-12=0
m+n=12—————(1)
2027 +m(2) +n(2)-14=10
16+4m+2n-14=0
4m+2n+2 =0
4m+2n=-2

2m+n= -1—(2)
Subtracting (2) from (1)
‘m=13=m=-13
Putm=-13in (1)
-13+n=12

N=12+13=25

20. Check whether 7+ 3x is a factor of 3x’ + 7x
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Ans. Let 200 = 3+ Tx
7 + 3x is factor of p(x)

Remainder =0

3 4
. X —xX—o
21. Factories - 3
3 4
;.‘k —X—
Ans. - 2
Exj—_j
2 3

-2+1=-1

3 -

—x —dx+x—=

2 3
3 4% 7 4

=—x x—— |[+]] x—— |
2 i) L 3)
3 | 43

= zx+l| x—= |
2 3)

22. Evaluate (101) by using suitable identity

Ans. (1017 =(100+1)*
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(a+bY =a’ +2ab+b°

hera =100, b =1

(101)* = (100 +1)° =100 + 2x100x 1+ 12
=10000+200+1

= 10201

23. Find m and n if x — 1 and x — 2 exactly divide the polynomial X’ + mx’ — nx + 10
Ans. Let 209 = X +mxt —mx+1

x — 1 and x — 2 exactly divide p(x)

S pl)=0and p(2)=0

p() = +mx1* —nx1410=0

1+m-n+10=0

m-n+11=0

(D=2 +mx2* —nx2+10=0
8+4m-2n+10=0

4m-2n=-18

2m-n=-9 -—{dividing by 2}
Subtracting eq. (2) form (1). We get
-m=-2

M=2

Putm=2ineq. (1). We get
2-n=-11

-n=-11-2

+n=+13
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N=13

24. Factories 8a’ b’ —12a’h +6ab’
Ans. 8a —b —12a’b+6ab’

= (2a) —b" —6ab(2a—b)

= (2a)y -5 —3(2a) (3) (2a—b)

= (2a-b)’

= (2a-b) (2a-b) (2b-b)

25. Evaluate (99)

Ans. %9 =(100-1y

We know that (@—8)° =&’ —3a’b+3ab” -5
Takea =100, b =1

(100-1)° =100° —=3x1007 % 1+3x100%1* T

= 1000000-30000+300-1

=1000300-30001

=970299

26. Find the value of k, if x-1 is factor of P(x) and P(x) = Sxetkoct 2
Ans. x-1 is factor of p(x)

S p(1)=0

Ixl+kx1+4/2 =0

3+k+42 =0

k=-(3+2)

TO GET ALL CHAPTER’S QUESTIONS AND MORE STUDY MATERIALS VISIT: WWW.UNIQUESTUDYONLINE.COM



WWW.UNIQUESTUDYONLINE.COM

¥ £y
g

i 2 _.-"2 ".I-" . 2 2 ".I _1
:E.T'"l ::E.T; +1:+3K§_T><1:§.T+1; =—__."i'3+1+—.'|f:+2

28. Factories 27% *3 +2 —91z
Ans. 27+ 427 —9xz

(Bx) + () + (2P =32 (Bx)xyxz

Bx+ y+2)[(3x) + (¥ =3 —yz—3x]

(Bx+ v+ 2)(9x + 17 + 27 —3xy—yz—3a2)

29. Evaluate 105x%5
Ans. 105%95
= (100+5) (100-5)

—100° — 57 [I'c:f+EJ:I I'c;f—EJ:I =a’—b]

=10000-25 = 9975

30. Using factor theorem check whether g(x) is factor of p(x)
p(x) = X —4x +x+6. g(x) = x-3

Ans. Given g(x) =X-3, X-3=0

Put x=3 in p (x)

P(3) =3-43"+3+6
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= 27+9 -4%9 =36-36 =0
Remainder =0

- By factor theorem g(x) is factor of P (X)

Ans. L3
~(a—b)y =a b 3ab(ab)

-
Hence a=x.b=-y
3

2 3 3.2 3 2 2
S-Sy =X - () 3xxs x-S )
3 3 3 3
3 3 2
=~ =) ~2o(-21)
27 3
3 3 ) _]' 2
=% -— Vv -y +=-Xv
27" 37

3 Marks Questions

1. Which of the following expressions are polynomials in one variable and which are not?
State reasons for your answer.

(i) 4% —3x+7
(i) =2
(iii) 3v7 12

2
y+=

(iv) -

(V) 1’1: +_:LE +I5:

Ans. (i) 4x' —3x+7

We can observe that in the polynomial* =3x+7  we have x as the only variable and the

powers of x in each term are a whole number.
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Therefore, we conclude that** —3x+7 is a polynomial in one variable.

(i) +* =2

We can observe that in the ponnomiaIJf': =2 , we have y as the only variable and the powers
of y in each term are a whole number.

Therefore, we conclude that?’ =2 is a polynomial in one variable.
(iii) 3v7 12

We can observe that in the polynomial 3Wr+eV2 , we have t as the only variable and the
powers of t in each term are not a whole number.

Therefore, we conclude that3¥r+1v2 is not a polynomial in one variable.

,r
y+—
(iv) -
,,
V=
We can observe that in the polynomial ', we have y as the only variable and the powers
of y in each term are not a whole number.

5
y+—
Therefore, we conclude that ¥ is not a polynomial in one variable.

(V) 1’1: +f +z.‘5:

. . ¢ A 50 .
We can observe that in the polynomial™ ™2 77" we have x, y and t as the variables and
the powers of x, y and t in each term is a whole number.

BLJA: B . e :
Therefore, we conclude that* *2 ¥7" is a polynomial but not a polynomial in one variable.

2. Write the degree of each of the following polynomials:
(i) p(x)=5x" +4x" +7x

(ii) 20 =4-2"

(iii) SO =5-+7

iv) =3

Ans.
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(i) 3 +4x7 +Tx

We know that the degree of a polynomial is the highest power of the variable in the
polynomial.

We can observe that in the polynomial 5 +4x" +7x  the highest power of the variable x is 3.
Therefore, we conclude that the degree of the polynomial 5 + 4" +7x jg 3,
(i) * 7

We know that the degree of a polynomial is the highest power of the variable in the
polynomial.

We can observe that in the ponnomiaI4_3’:, the highest power of the variable y is 2.

Therefore, we conclude that the degree of the ponnomiaI4 -Yis 2.
(iif) 577

We know that the degree of a polynomial is the highest power of the variable in the
polynomial.

We observe that in the polynomialif—ﬁ , the highest power of the variable tis 1.

Therefore, we conclude that the degree of the polynomial 5i-47 s 1.
(iv) 3

We know that the degree of a polynomial is the highest power of the variable in the
polynomial.

We can observe that in the polynomial 3, the highest power of the assumed variable x is 0.

Therefore, we conclude that the degree of the polynomial 3 is 0.

3. Find (") , 7 'Y and ?'%) for each of the following polynomials:
(@) Py =iy
iy P ()=2-r=20 =

(iii)pl'_.‘c_'l =x
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(iv) ? (x)=(x=1){x=1)
Ans. (i) p(y)=11-y=1
At 2(0).
p(0)=(0) —0+1=1
At? (1) :

p(1)=(1) -1+1=1-0 =1

INLASIE

(ii) plt)=2=1=2¢ -1

At 210

p(0)=2+(0)+2(0)" =(0) =2

At? (1) :

p(1)=2+(1)+2(1) —(1f =2+1+2-1=4
AtZ(2).

p(2)=2+(2)+2 ['.2.']: - ['.2_']': —4+8-8=4
Giiy 209 =0

At? (0) :

»(0)=(0)"=0

At? (1) :

p(1)=(1) =1

At b [..2:] :
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(iv) plx)=(x-1){x=1)
NSNS

p(0)=(0-1){0+1) =(-1)(1) =-1
At

p(1)=(1-1)(2+1) =(0)(3) =0
INTASE

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

4. Use the Factor Theorem to determine whether g(x) is a factor of p(x) in each of the
following cases:

0 plx)=2x +x"-2x-1Lg(x)=x=1
(ii) p(x)=x +3x +3x+1 g(x)=x+2
(iii)p (x)=x —4x" +x+6.g(x) =x -3
Ans.

0 plx)=2x +x"=2x-1g(x)=x+1

We know that according to the factor theorem, (¥~ ) s afacter ofp{x]. i p(a)=0.

We can conclude that g(x) is a factor of p(x), if p(-7)=0.
p(-1)=2(=1) +(-1 =2(-1)-1

=-2+142-1

=0

Therefore, we conclude that the g(x) is a factor of p(x).

SR .__:: ._: ) L
(") plx)=x +3x"+3x+lLglx)=x+2
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We know that according to the factor theorem, =~ 4/ i afacter ofp(x). if pla)=0.

We can conclude that g(x) is a factor of p(x), if p(-2)=0.
p(-2)= |'_—2_'|3 +3 |'_—2_'|: +3(2)+1

=-8+12-6+1

=1

Therefore, we conclude that the g(x) is not a factor of p(x).

ooy Dl x) =% —4x" +x+6, [ x) =x—3
(i) 7'~ 8L

We know that according to the factor theorem, '*~ %/ ** afactor of p(x). if p(a)=0.

We can conclude that g(x) is a factor of p(x), if p(3)=0.
p(3)= |'_3_'|3 —4|’_3_’|: +(3)+6

= 27-36+3+6

=0

Therefore, we conclude that the g(x) is a factor of p(x).

5. Find the value of k, if x - 1 is a factor of p(x) in each of the following cases:
(i) plx)=x~x+k

(i) £ Py Sy )

(iii) 2 =kt - 2x -1

(iv) 200 =hec —3x+k

Ans. (i) plx)=x'+x+k

We know that according to the factor theorem

pla)=0, if x—aisafactor of p(x)

L s o
We conclude that if * is a factor of 7™/ =* =¥~ % then?!1)=0.
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p(1)=(1) (1)« k=0. or

K+2=0

K=-2

Therefore, we can conclude that the value of kis-2.
(i) 2(0)=2x" <lr =2

We know that according to the factor theorem

pla)=0, if x—aisafactor of p(x]

We conclude that if * is a factor of #(x) =2 =k =2 then?!11=0
p(l)= 2['_1_'I: +ﬁc['_1_'l+\|'r: =0, or
2+k+42=0

k=—(2+42).
~(2++2]

Therefore, we can conclude that the value of k is
(iii) plx) =k’ - 21
We know that according to the factor theorem

pla)=0. if x—ais afactor of p(x)

We conclude that if **is a factor of 709 =& =v2x=1 then?!1)=0

pM=k(1) =~2(1)+1=0, o

k=2 +1=0

k=42-1.

Therefore, we can conclude that the value of k isv2-1,
“V)pua=kﬁ—3x+k

We know that according to the factor theorem

pla)=0. if x—ais afactor of p(x)
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We conclude that if *is a factor of 70 =5 =3x+k then?!1)=0

p(1)=k(1)'=3(1)=k or 2k-3=0 = k=

3
2

Therefore, we can conclude that the value of k is - .

6. Factorize:

(i) 126 —Tx+1

(ii) 2 +7x+3

(iii) 6" +3x—6

(iv) 3 —x—4

Ans. (j) 12¢ —Tx+1

12x" —Tx+1=12x" —3x—4x+1

=3x(4x—1)-1(4x-1)

=(3x-1)(4x-1).

Therefore, we conclude that on factorizing the polynomial 12 ~7x+1, we get | **~H(#¥=1)
(ii) 2 +7x+3

26"+ Tx+3=2x +6x+x+3

=2x(x+3)+1{x+3)

=(2x+1)(x+3).

Therefore, we conclude that on factorizing the polynomial 2" +7x+3, we get | 2T U/(x*3),
(iii) 6 +3x—6

6x" +5x—6=6x" +9x—4x—6

=3x(2x+3)-2(2x+3)

=(3x-2)(2x+3).
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Therefore, we conclude that on factorizing the polynomial 6 +5x~6 , we get'>*~2/(2*73)
(iV) 3xt—x—4

3t —x—4=3x"+3x—4x—4

=3x(x+1)—4(x+1)

={3x—4)(x+1).

Therefore, we conclude that on factorizing the polynomial3x* —x—4, we get'!>*~*/1**1).

7. Use suitable identities to find the following products:

(i) |.T+‘]'|| T+1|:]|
(ii) (2+8)(x—10]

(iii) (3x+4)(3x-35)

2.3 2 3)

(iv) YT Ty
(v) (3-2x)(3+2x)

(x+4)(x+10)

Ans. (i)

(x+al(x+b)l=x +(a+h)x+ab
We know that -' ! ! )

We need to apply the above identity to find the product' ™ */(* 1%
(x+4)(x+10) =" +(4+10) x+(4x10)

= x +14x+40.

Therefore, we conclude that the product' ™+ ¥ 710} jgx* +14x+ 40

(ii) (2+8)(x—10]

(v+a)(x+bl=x +(a+h)x+ab
We know that! “T@/lxTol=x Flato|xras
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We need to apply the above identity to find the product ™™ %/(*710)

(x+8)(x—10) = +]8+(—10) |x+[ 8x(-10) |

=1 —2x—80.

Therefore, we conclude that the product'™ ™ */(* 710} jga" ~2x-80

|._-+ .|._-+E;|.=_-:+|. +E-‘|._-+ E;I
We know that' T @/lxTel=x Tlato]xTan

We need to apply the above identity to find the product!>***/(3~>)

(3x+4)(3x—5) =(3x)" +[4+(=5) [3x+[4x(-5) ]
=0x" —3x-20.

Therefore, we conclude that the product'>* ™ /1373 /jg9x* ~3x-20.

y) 3 | { 7 3
LY HSy 5
(Iv) W ._J"-.‘_ ra

t[_r+ Vix—y)=x" -1’ .

We know tha

S
(V) |3+'l.||3 'l.l
(e y)(x-y)=x =y

We know tha

2x)

We need to apply the above identity to find the product>*#*/3~
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(3+2x)(3-2x)=(3)" =(2x)°
=9—4x.

(32 (9
Therefore, we conclude that the product'> 2/ 372 g7 =% ),

8. Write the following cubes in expanded form:

0 [‘_2x+1_'|3
(i) (2a-35)

x+1}

Y
[ s

(iii)

| 3 \
Xx——1 |

Gv) . 3/
Ans.

G)[2x+1f

We know that X7+ =¥ +¥ +3wlx+y)

S (2x41) =(2x) +(1) +3x2xx1(2x+1)

=8x +1+6x(2x+1)

=8 +12x +6x+1.

Therefore, the expansion of the expression (2c+1) ig 8¢ +12x" +6x+1,
(i) (2a-35)

-v V=X —;L': _3_.@. [ .T-_:L'.I

We know that'™
~(2a=35) =(2a) —(35) —3x2a%35(2a-35)
=8a°-275" —18ab(2a-3b)
=8a’ —36a b+ 5dab” - 275 .
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2a-357 : AP B
Therefore, the expansion of the expression' -~ ig 8" ~36a’b+34ab’ ~275°

x+1]

"\.
ull_u

(iii)
We know that\ X7 =X 7 #3xlx+y)

et =[x s o3l 2]
1 : L 2 L ~ | 5 !

; 27 37 ]
| X+ X +ox+1
‘s 8 4 P

ba |
]
+
—

20
X2y
(iv) - 3
(=¥ =x — —311[1—1I
We know that
20 s (2 2 2 2
1—5}'; =[_Jr_l'—:§ —3xxx=1 1—§J,'I =X —?1 —2xy 1—51 |
3 Pl _]' ’) 3
=x —2x'v+—nm —— 1.
3 277
2 .
1_51 | x-2xXy+-x ——3
IS =

Therefore, the expansion of the expression -

9. Evaluate the following using suitable identities:
(i) ['_.':.‘49_13

(ii) [‘_102_13

(i) (998’

Ans. (i) (99)
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['_99_]3 can also be written as ['_IDU—I_'IE )

Using identity, \* % ) =2y -3(x)
(100-1) =(100) —(1)° —3x100x1(100—1)

= 1000000-1-300(99)

=999999-29700

=970299.
(ii) [‘_11::12_13
['_102_]3 can also be written as (100 + 2_'|3 .

Using identity *F+) =% #2730 (x+y)

(100+2) =(100)°+(2) +3%100x2(100+2)
= 1000000+8+600(102)

=1000008+61200

=1061208
(iii) [‘_998_13
['_998_]3 can also be written as ['_IUDU—Z_'IE }

1) =x -1 -3x(x—v)

Using identity *
(10002 =(1000)’ —(2)* =3%1000x 2 (1000 —2)
=1000000000-8-6000(998)

=999999992-5988000

= 994011992

10. Factorize each of the following:

(i) 84 +b° +12a’b+6ab’
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(ii) 8¢ —b —12a’b+6ab’
(iii) 27125 —135a+225a°
(iV) 64a° =275 —144a°5 =108a5°

g 1 9 2.1
(V)"p 216 2° T1”

Ans.
(i) 84 +b° +12a°b+6ab’

The expression 8¢ +5 +12a’b+6ab” can also be written as

=(2a) +(b) +3x2ax2axb+3x2axbxb
=(2a) +(5) +3x2axb(2a+b).

Using identity ™ 7%/ =% 727 #3935 \yith respect to the expression
(2a) +(B) +3x2axb(2a+b) (2a+5)

3, 13 1 . . By
Therefore, after factorizing the expression 8¢ +5° +12a"b+6ab” e ge‘c[-'ﬂJ“i"'-I

(ii) 8¢ —b —12a’b+6ab’

The expression 8¢ = —12a’b+6ab® can also be written as

= ['_Za_'l:—['_b_'l:—H w2ax2axb+3x2axbxb
=(2a) —(b) —3x2axb(2a-5).

Using identity ¥/ =% =27 =39(x=2) \yith respect to the expression

(2a)f —(b) —3x2axb(2a—b)

cm __._:
, we get' <477

3 g3 13 11 2a-bT
Therefore, after factorizing the expression 8¢ —% —12a°6+6ab* e get'=? "

(iii) 27-125a —135a+225a°

The expression 27-125a -135a+225a can also be written as
=(3) —(5a) —3x%3x3x5a+3x3x5ax5a

=(3) —(5a)" +3x3%5a(3-5a).
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1I —T'—'L —311[1

Using identity[.-l

[3I —["-c;fl +3x3x5a(3-5a weget[3_

W|th respect to the expression
Therefore, after factorizing the expression 27-125¢ —133a+223a° e get!® >4/

(iv) 6da” — 270" —144a°b +108ab°

The expression 64a =270 ~144a’b+108ab* can also be written

ag =(4a) =(36) ~3x4axdax3b+3x4ax3bx3b

=(4a) —(3b) —3x4ax3b(4a-3b).

Using |dent|ty -y) =2 =y =3 (x ¥ with respect to the expression
(4a)’ =(3b)" —3x4ax3b(4a—3b) (4a-3b)
, We get" I
Therefore, after factorizing the expression 64a” 275" ~144a°h ~108a5°  we ge’[H‘;r 35'.
ol 92,1
w 7216 27 747
The expression 27;:3 —L——p: +— p can also be written as
216 27 4
s (1Y 1 1.1
=(3p) - = | —353pxipx—+3Ixipx_x_
(3p) 5) px3px PX Xz
e (1Y 1/, 1
=(3p) — = | —3x3px— 3p—— |
52, 6 7757776
Using |dent|ty =) =2 =¥ =30 (x=3) i respect to the expression
(3p) - 1) —3K3p><l.3p—l " '3p_l'i
xﬂ_ﬁi 6 toget 6{'
s 19 51 1y
. 2P momop a3
Therefore, after factorizing the expression 26 27 47 weget: -

11. Give possible expressions for the length and breadth of each of the following
rectangles, in which their areas are given:

(i) Area: 25" —35a+12
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(ii) Area: 3517 +13v-12

Ans.

(i) Area: 25a° —35a+12

The expression 25a° —35a+12 can also be written as 234" —15a—20a+12.
Eia:—15&—2ﬂa+12=ial'ia—3:|—4l'5a—3:l

=(8a—-4)(5a-3).

Therefore, we can conclude that a possible expression for the length and breadth of a
rectangle of area 254 —35g+12 islength =(5a—4) and Breadth =(54-3)
(ii) Area: 3517 +13p-12

The expression 351" +131—12 can also be written as 351" +28y—15v —12.

L

3507+ 28y 15y —12=Ty(Sy +4)-3(5y +4)

=(Ty=3)(5y+4).

Therefore, we can conclude that a possible expression for the length and breadth of a

35,2 413y —12; Length =(7y—3) and Breadth =(5y+4)
rectangle of area ¥ T13v-12jg-ens v—3) and Brea y+4)

12. What are the possible expressions for the dimensions of the cuboids whose volumes
are given below?

() Volume : 3x° —12x

(ii) Volume : 12/g” + 8y — 20k

Ans.

(i) Volume : 3x° —12x

The expression 33" —12x can also be written as 3% xx I'_Jr—_1_'|_

Therefore, we can conclude that a possible expression for the dimension of a cuboid of

volume3x* —12x jg 3.x and (x—4) |

(ii) Volume - 12in? + 8k —20k
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. 2 a0k . E(12p7 +8y-20).
The expression 128 +8' =20k can a1s0 be written as T l

k(127 +8y—20) = k(1217 —12y + 20y - 20}
= k[12p(y-1)+20(y-1)]
=k(12y+20)(y-1)

= 4kex(3y+5)=(y-1).

Therefore, we can conclude that a possible expression for the dimension of a cuboid of

volume 2@~ +S’E€L'—mkis4ﬁf= (3v+5) and (y—1) .

g
13. Using suitable identity expand 4
5 37
3777
Ans. -~ /
(a+bY =a’ +b° +3abla+b)
5 3| 5 x':"3~'l': g 374 3.
—x+=| =l x| 2] +3xxx] Zx+=
2 —L! 2 ) :*,._1,! 2 412 ‘]',!
125x° 27 45 (5 3)
= —t—x —x+-
g8 64 8 12 4
125x° 27 225 , 135
= +—+ X +—2x
§ 64 16 32
125x° 225 , 135 27
= + X T+ —
8 16 32 64
flx) =x"-35x+6

14. Using factor theorem factories
Ans. [ (¥) =x - 5x+6

Putx =1

Fih=17-5x146=2=0

Put x=3 f(2)=2' —5x2+6=4-10+6=0
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- x—2js factor of f(x)

15. | thought actual division, prove that the polynomial 2x + 4x" + x — 34 js exactly divisible
by (x - 2)

-
Ans. Let Flx)=2x +4x" +x-34

x-2|s factor of <

x=2Zero of ¥
f(2)=2x2+4x2"+2-34
=16+16+2-34
=34-34=0

2 +4x° +x-34 i divisible by x-2

16. Factories 1 —az— bz - 2ab
Ans. 1—& —b°—2ab
1—(a* +b* +2ab) =1 —(a+b)*

=(1+a+b)1-a-b)

(1a-1p1]

17. Expand =

SR PIT)
5 3 |

Ans. - -
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L ) s e Lo Tl e o ha i a2l Lotk
27 U3 2N 37)TNE) 27

18. Verify each of the following identities
(i) +ys = (x+y) (x: = xy +y?)
(i) x2 —ys = (x —y) (x2 + xy +y?)
Ans. (i) X+ = (e — )
Taking R.H.S

(x+ )0 —x+ p7)

= x(x =2+ 1)+ 20—+ )
=x+v=LHS.

LHS=RHS.

Verified

(ii) =7 = (=)0 o+ 37)

RHS =x(x'+x+3)—1(x" +2+ 1)

¥ yf
=L.H.S.
LHS =RHS

Verified

19. Using identity (a + b): = a: + b: + 3ab (a + b) derive the formulaa: +b:=(a+b) (az—ab +
b2)
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Ans. given (a+bY =a’ + b +3abla+bh)
La+b =(a+b)y —3abla+h)
=(a+b)[(a+b)" —3ab]

=(a+b)a’ +b" +2ab—3ab]

=(a+b)a' +b" —ab)

=(a+b)a’ —ab+b?h)

20. Factories

(i) 64y: + 125z

(i) 27ms - 343ns

Ans. Solution

(i) 64y: + 1252

(43)° +(52)°

(4y+32)[(4y) -4y Sz +(52)]
| & +b =(a+b)a’ —ab +.a=:)]
=(dv+52)(16v° —20vz+2527)
(ii) 27m: — 343ns

= 3m)* —(Tn)’

= @Bm—TH)[(3m)" +3mxTn+(Tn)"]
[va =& =(a—b)a’ +ab+b")]

(3m — T} 9m? +21mn + 4907)

21. Without actually calculating the cubes. Find the value of (26): + (-15): + (11):
Ans. Leta=26,b=-15c=-11
atb+c=26-15-11=0
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Then a3 + bs + c: = 3abc
(26)° + (=157 +(-11y
=3x26x-15=-11

=12870

22. Find the values of m and n so that the polynomial x:-mx:-13x+n has x-1 and x+3 as
factors.

Ans. Let polynomial be
p(x)=x —mx’ —13x+n

If x—11is factor of p(x)
Sop(l)=0

(1 —mi(])* —13x1+n=0
1-m-13+n=0

-m+n-12=0

And if x-3 is factor of p(x)

S p=3)=0

(=3 —m(=3) =13x(=3)+n=0
-27-9m+39+n=0
-Om+n+12=0

12=9m+n=0

12=9m-n

Subtracting (1) from (2),

8m=24
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Putm=3in (1),
3-n=-12
-n=-12-3

-n=-15

N=15

Som=3andn=15

23. Prove that x2+6x+15 has no zero.
Ans. & +6x+15

=x?+2x3x+3' +6

= (x+3)* +6

(c+3)js positive and 6 is positive

- (x+3)* + 6 has no zero.

x? +6x+15 has no zero.

24. Factories 3 (x+y)z- 5(x+y) + 2
Ans. 30r+3) =3(x+1)+2

Let x +y =z

=3z(z-1) -2(z-1)

=(3z-2)(z-1)

Put z = x+y

SO =S+ ) +2

=[Bx+y)-2] [x+v-1]

=3x8y - 2] [x~y-1]

=3z -5z+2
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25. The volume of a cuboid is given by the expression 3x:-12x. Find the possible
expressions for its dimensions

Ans. The volume of cuboid is given by
37 —12x=3x(x" —4) = 3x (x+2) (x-2)
Dimensions of the cuboid are given by 3x, (x=2) and (x-2)
P(1) =1 —mx1*=13x14n=0
=1m-13+n =0
=m=n=12 (1)
x+3 is factor of P(x)
P(-3)=0
P(-3)=(3) —m(—3)" —13%(-3)+n=0
=-27-93+39+n=0
=-9m+n 12=0 (2)
=-9m+n=-12
Subtracting eq. (2) from (1)
8M =24, m=3
Putm =3 ineq(1)

m =3 and n =15

26. Using remainder theorem factories
=33 —x+3

Ans. © —3x —x+3

Coefficient of 4 is 1

Constant =3

3%1=3

~We can Put x==3 and (X ) and check
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Put= x=1

I —3x1"-1+3
1-3-1+3=0
Remainder =0

- x—1is factor of ¥ —3x* —x+3

x—2x—3

x—l:-lx’:—h':+3

Lox =3t x43=(x-D x?1-2x-3)
= (x-1) (x* =3x+x-3)
= (x-1) [x(x=3) +1(x-3)]

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

27.If ¥ +@° +0r+6 is divisible by y - 2 and leaves remainder 3 when divided by y - 3, find
the values of a and b.

Ans. Let

p(y) =y +ai+b +6

p(y) is divisible by y - 2

ThenP (2)=0

P +ax2’+bx2+6=0

8+4da+2b+6=10

4a+2b= —14

22+b=-7 @)

If p (y) is divided by y-3 remainder is 3
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- p (33

F+ax3 +bx3+6=3
9a+3b=-30

3a+b=-10 —(ii)
Subtracting (i) from (ii)
-a=3anda=-3

Put a =-3ineq (i)

2x=3 + b = -7
-6+b=-7
B=-7+6

B=-1

28. Factories xs — 64
Ans, * —64

— (x::].:_ (22)3

= (x7-2%) [x +4x7+16]

= (x+2) (x-2) (x*+4x*+16)

29. The volume of a cuboid is given by the algebraic expression ky:-6ky+8k. Find the
possible expressions for the dimensions of the cuboid.

Ans. Given volume of cuboid
k?—6ky + 8k

=k[y' —6y+8]

E[p —4y-2v+¢
=k[v(y4)-2(yv4)] =k(y-2)(v4)
Thus dimension of cuboid
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k. (v-2) and (v-4)
4 Marks Questions

1. Classify the following as linear, quadratic and cubic polynomials:

(i)  +x

(ii) *=
(iii) ¥+ 27+
(iv) 1+
(v) 3t
(vi)
(vii) 7%
Ans.

(i) +x

We can observe that the degree of the ponnomiaI-": TXis 2.

Therefore, we can conclude that the ponnomiaI-T: T X is a quadratic polynomial.
(ii) ==

We can observe that the degree of the ponnomiaIl’—l’: is 3.

Therefore, we can conclude that the polynomiall’—-": is a cubic polynomial.

(i) 2+

We can observe that the degree of the ponnomiaIJ‘ﬂ': s 2,

Therefore, the polynomialv‘"ﬂ': *%is a quadratic polynomial.
(iv)1+.'l.’

(1+x ).

We can observe that the degree of the polynomial is 1.

Therefore, we can conclude that the polynomiall** is a linear polynomial.

(V) 3

TO GET ALL CHAPTER’S QUESTIONS AND MORE STUDY MATERIALS VISIT: WWW.UNIQUESTUDYONLINE.COM



WWW.UNIQUESTUDYONLINE.COM

We can observe that the degree of the polynomial'lhzI is 1.

Therefore, we can conclude that the polynomial ¥ is a linear polynomial.

(vi)*

We can observe that the degree of the polynomial**is 2.

Therefore, we can conclude that the polynomial**is a quadratic polynomial.
(vii) 7%

We can observe that the degree of the ponnomiaITl’: is 3.

Therefore, we can conclude that the ponnomiaIT-": is a cubic polynomial.

2. Verify whether the following are zeroes of the polynomial, indicated against them.

Ll | =

o Plx)=3x+]l x=-

()
iy

(iii) plx)=x"-1 x=-11

L | e

(iv) ? (x)=(x+1)(x-2), x=-12

(V) pl'.ﬁr:I:_T:: x=10

. Plx)=k+m, r=-2
(vi) !
R
Pl._.'l.’_-|=3.".’: -1, -T:_Lﬂ= -,.
(vii) NERN ]
o Plx)=2x+1 x:—é
(viii) 2
plx)=3x+1 x:-i
Ans. (i) 3

p(x)=3x+latx=—
We need to check whether

Ll | et

is equal to zero or not.
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|=3x+1=3] -1 | +1=-1+1=0

EY

Lid | et
% r

1

1

X C A
Therefore, we can conclude that 3 is a zero of the polynomial ?'* =371,

L | e

plx)=5x—1m x=

(i)

plx)=5x—ratx= i .
We need to check whether 3 is equal to zero or not.
P: i. i=5: i i—:T=—1—:-T
Therefore, 5 is not a zero of the polynomial #*/=>*=7

Giiy? )= 1 %=L

plx)= ¥ —latx=-11

We need to check whether is equal to zero or not.

At x=-1
p(-1)=(-1)-1=1-1=0
At =1

p(1)=(1) -1=1-1=0

=-1.1 | pl'x]:.ﬁ::—]

Therefore, * are the zeros of the polynomia

N (et T D) 12
(iv)pll_l—|1+l_ll_1 2), x=-112

plx)=(x+1){x-2) atx=-1

5
We need to check whether ““is equal to zero or not.

Atx=-1

p(=1)=(-1+1)(-1-2) =(0)(-3) =0
Atx=2

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

=-12 plx)=(x+1)(x-2)

Therefore, * are the zeros of the polynomial
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(v)_p |. .T:' = .T:= x=10

plx)= x atx=0

We need to check whether is equal to zero or not.

p(0)=(0)=0
Therefore, we can conclude that*=0is a zero of the polynomial " X)=x
P W™

W Plx)=kk+m x=——

(vi) !
plx)|=k+matx=——

We need to check whether ! is equal to zero or not.
P —EI=F -z i+m =m+m=0

m

X=—— SR

Therefore, I'is a zero of the polynomial?'*/ =%
%) =3x" -1 L2
plx)=3x -1, x=——.—&
(vii) NEQNE

,,
rlx)= 3x'—latx= —i=i
We need to check whether NERNENN equal to zero or not.

-1
T=—
At V3
fo1) 1Y 1
=3 ——=| -1=3] 2 |-1=1-1=0
-p_x '\E,! ﬁl 3}
2
r=—
At V3
..-' 2 - Y -.-' 2 |_ ..-' _l E \
= =3 =] -1=3 = [-1=4-1=3
PB)TE) 3
T—__l ) T___l
Therefore, we can conclude that 3 is a zero of the polynomial®'™ =3 ~thut  V3is not

a zero of the p0|ynomia|5’[.-"’.' =3 -1

b | =

plx)=2x+1 x=-
(viii)
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b | =

plx)=2x+latx=—

We need to check whether is equal to zero or not.

-

;:{—%j: —%j+1=—1+1=0
1
Xx=—— N — T
Therefore, 2is a zero of the polynomial? ¥/ =21

3. Find the remainder when* + 3¢ +3x+1js divided by

() <~

b | =

(i)~
(i) *

(iv) x= 7

(v) 3+2x

Ans.

(i)~

We need to find the zero of the polynomial=~1.
x+1=0 = x=-1

While applying the remainder theorem, we need to put the zero of the polynomial*~1in the
polynomial* +3x +3x+1 o get

plx)=x +3x" +3x+1
p(0)=(=1) +3(=1)" +3(-1)+1
=-1+3-3+1

=0

Therefore, we conclude that on dividing the polynomial® +3x" +3x+1pyx+1 we will get the
remainder as 0.

b | =

i)
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bt | =

.
We need to find the zero of the polynomial

b | =

.
While applying the remainder theorem, we need to put the zero of the polynomial in the

polynomial* +3x +3x+1 {0 get

p(x)=x +3x" +3x+1

DY _(1Y (1Y .41,
P3SN )T
1 (1) 3
=—+3[ = |+2+1
g 1372
14641248
g

27
3

[y

-

I 41 oA X .
Therefore, we conclude that on dividing the polynomial* 3 +3x+1 py , we will get the

i

remainder as © .

(i) *

We need to find the zero of the polynomial-=.
x=10

While applying the remainder theorem, we need to put the zero of the polynomial*in the
polynomial* +3x" +3x+1 o get

plx)=x"+3x" +3x+1
p(0)= |'_D_'|3 +3 |'_D_'|: +3(0)+1
= 0+0+0+1

=1
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Therefore, we conclude that on dividing the polynomial® +3x" +3x+1pyx we will get the
remainder as 1.

(iv).‘n’.'— T
We need to find the zero of the polynomial <~ 7.

x+m7=0
=x=-

While applying the remainder theorem, we need to put the zero of the polynomial*= 7 in the
polynomial* +3x +3x+1 o get

plx)=x"+3x" +3x+1
pl(—m)=(-x) +3(-7) +3(-7)+1
=—7 +37 -37+1.

Therefore, we conclude that on dividing the polynomial* +3x" +3x+1 pyx=7 we will get the
remainder as—7 37 —37+1

(v)3=2x

We need to find the zero of the polynomial+2x.

While applying the remainder theorem, we need to put the zero of the polynomial**2*in the
polynomial* +3x +3x+1 o get

p(x)=x +3x" +3x+1

51 5"; - T R 5";
e e I e R e A
125 250 15
=——+J_T;——+1
125 75 15
=+ ———+1
4 2

_ —125+150-60+8
B 8
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1*+1) 3 factor:

4. Determine which of the following polynomials has
(i) 4t +x+1
(i) ¥+ +x +x+1

(iii) Xt +3% +3x + x+1

X —x—| 2+JI._"| _'u:+\.'{_2

Ans. (i) X 4+x +x+1

While applying the factor theorem, we get
plx)=x+x +x+1

p(-1)= |'_—1_'|3 + |'_—1_'|: +(-1)+1

=-1+1-1+1

=0

We conclude that on dividing the polynomial X+ +x+] by' 'TH-', we get the remainder asO.

[x+1]. =R
Therefore, we conclude that'* ™ "' is a factor of ¥ +x +x+1

(") x4 x4
While applying the factor theorem, we get

px)=x*+2 +x" +x+1

p(=1) = (=1 + (=1 + (1)  +(-1) +1
=1-1+1-1+1
=1

We conclude that on dividing the polynomial "+ +x +x+1py(**1

remainder as1, which is not 0.

, we will get the
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( +1|
**is not a factor of ¥ +x +x" +x+1

Therefore, we conclude that
(iii) X +3x +3x7 +x+1

While applying the factor theorem, we get

plx)=x"+3x +3x +x+1

p(=1) =(=1)" +3(=1) +3(=1)" +(-1) +1

=1-3+3-1+1

=1

We conclude that on dividing the polynomial*’ +3x° +3x" +x+1py ¥ ¥ \a will get the
remainder as 1, which is not 0.

|1+1|

Therefore, we conclude that is not a factor of ¥ +3x +3x" +x+1

(i )‘-. —x —| +\E.:|.";’+\E

While applying the factor theorem, we get
p(x)=x =% —(2442)x+42

p(-1)=(-1 ) —(-1) —|"+~J_||—1|+~.a’_
=—1-1+2+2+2

-(2V2 )2 NES)

We conclude that on dividing the ponnomlaI
remainder as -x”:, which is not 0.

, we will get the

C—x' (2 +J_|x+xf’_

|1.+1|

Therefore, we conclude that is not a factor of

5. Expand each of the following, using suitable identities:

(i) |.:.T—_:L'+ le|:
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iy 3470 c)’

) (—2x+5y-3 z_'I:

(iv

1 1. .V
) iﬁa_ib +1,!
Ans.
(i) [:.T—_:L"' Z_.lz

(x+v+z) =x +y +z"+2xy+2pz+2zx

We know that*

e -
We need to apply the above identity to expand the expression' =~/

(2x—y+z) =[2x+(=y)+z [
=(2x)" +(—¥) +(z)" +2x2xx(~p) +2x(—y)xz+2xzx2x
=4x* 4+ 42 — 421z +42x

[y ' 7 V2
(ii)[- 2x+3y+12z)

(x+y+z) = x+ ¥+ 2+ 2+ 2z +22x

We know that

. . . (2x+3p+22)
We need to apply the above identity to expand the expression* - :

(2x+3y+2z) = (-2x)+3y+2z |
=(=2x)" +(3)" +(22)" +2x(=2x) 3y + 2x 3y 2z + 2% 2z % ~2x)
=4x" 4939 + 421 —12x+12yz —82x
oo (3a—Tb—c)’
(|||)[- :
) = X+ + 2+ 2xp+ 2z +22x

We know that'* "2

We need to apply the above identity to expand the expression (3a—75- ':-.".

(3a-Tb—c) =[3a+(-T5)+(~¢)]
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=(3a) +(=70)" +(—¢) +2x3ax(~Th)+2x(=78)x(—~c) +2x(—c)x3a
=94 +495° +c* —42ab +14bc —6Bac.

(iv) (—2x+5y-3 z_']:

(x+y+z) = v 42 2004 2y 4+ 22x

We know that

We need to apply the above identity to expand the expression (=2x+3y-3z)

(<2+ 5y—32)" =[(=2)+5p+(-32) ]
(=25 +(50)" +(32)" + 2x(<2x)x By +2x 5y (32) + 2 (=32) x (~2%)

=4x" + 2507 + 921 - 200y - 301z +122x.

:la—%b+ﬂ
CICHEN
We know that** y+z) =P 43+ P+ 20+ 2z +22x
.lﬂ—lb+1::'ﬂ+'_§:+”
4 2 ) 4l 2)
-5 +._E: +[.1-]:+2XE><.—E:+2><.—E:><1+2><1><E
ST L 2) Lo2) 4

6. Factorize:

(i)4-’f: +937 +162° +12: — 2417 — 163z
(ii) 25"+ 37 827 - 22+ 4422 -8z
Ans.

()4 90 #1628 +12:0~24yz 162

47 4937 41622 +12xy - 241z —16xz

The expression can also be written as
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['_2_1:_'I: + ['_3,1;_'I: +['_—42_'|: + 2% 2xx 3y + 23y x(—4z) + 2x(—4z) = 2x

, L (x+y+z) =41+ 2+ 2y 22
We can observe that, we can apply the identity! ¥ 7] =% #3727 2w Syz i

( 2.1:_'I: +['_3,1'_'I: + ['_—42_]: +2x 2xx3y+2x3yx(—4z)+2x(4z)x2x

with respect to the expression , to get

(2x+3y—4z)

Therefore, we conclude that after factorizing the expression* 937 162" +12x - 241z 16z

['2_1:+3v1,'——1z'|:
, we get' ).

(ii) 2x7 + 37 4820 - 22+ 42028

) . Pyl 2 I_ 2 4 Y —
We need to factorize the expression=* T 82 N2+ a2z -8z

2% + 7 4827 —Eﬁ.ﬁ.}'+—lﬁ}z—8.ﬁz

The expression can also be written as

[ —\Ex]: +(v) #2422 ]: +2x( =2 % y+ 2% yx( 2422 ) +2 %[ 24022 ) x| —2x).

: o (xtvez) = 0t H P 4 2 2+ 22
We can observe that, we can apply the identity!* "% 7] =% #3727 2gs Syz i

with respect to the expression

[—\E_ﬂ: + (1) +(2422) + 2 —2x)x p+ 2xw x( 2422 )+ 2 (2422 ) < [ =2

, 1o get
(—2x+y+2422)

Therefore, we conclude that after factorizing the expression?* *¥" #8°~ N2+ 42y -8

(2t y+242z)
, we get' I
5 Marks Questions

1. Find the zero of the polynomial in each of the following cases:
Q) plx)=x+5

(ii) plx)=x-5

(iii) plx)=2x+5

(iv) ? (x)=3x-2

(x)=3x
(v) 7%
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(Vi) plx)=ax a=0
(Vii) plx)=cx+d.c =0, c.d are real numbers.

Ans.
0 plx)=x+5

ac+ b, wherea=0and & =0, and @ and 5 are real numbers _we need to findpl. -T:I =0 .

plx)=x+

On putting > equal to 0, we get

|pI-IZI=I+5' 5

Therefore, we conclude that the zero of the polynomia is™

(ii)p (x)=x-5

ac+ b, whete a =0 and 5 =0, and @ and b are real numbers we need to ﬁnde' -T:| =0

On putting”' ™' =* 7> equal to 0, we get

x—5=0

= x=5

Therefore, we conclude that the zero of the polynomial '™ =* ™~ is5.
s

(iii)pl x|=2x+2

ax+ b, wherea=0and & #0, and g and b are real numbers we need to ﬁnde -"f:| =0

x)=2x+5

On putting? '™ =<* "> equal to 0, we get

2x+5=0

= x= —

|
"’|u.

Ipl'x:l =2x+5,

Therefore, we conclude that the zero of the polynomia is

(iV)p (x)=3x-2
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ac+ b, whete a =0 and 5 =0, and @ and b are real numbers ol .T:I =0

, we need to find

I S,
On putting? ™' =3* % equal to 0, we get
3x—2=0
¥
= x==
3
2
-
Therefore, we conclude that the zero of the polynomial?' ™ =% %js3 .
(V)_p |. .T:l =3.T
av+ b, wherea =0 and 5 20, and @ and b are real numbers _we need to findpl. -T:| =0 ]
on putting? ') =** equal to 0, we get
3x=10
= x=10
Therefore, we conclude that the zero of the polynomial®'*/ =3%is0.
(Vi)‘m x|=ax.a=z0
ac+ b, wherea =0 and & =0, and o and 5 are real numbers _we need to findp'. .T:I =0 .

plx)=ax

On putting “equal to 0, we get

ac=10

= x=I)

Therefore, we conclude that the zero of the polynomial?' ™' =%+ =05 o,

e Pl x)=cx+d.c =0, c.d are real numbers.
(vii)~

ac+ b, wherea =0 and & #0, and @ and b are real numbers

_we need to find?' ¥/ =Y

On putting? '™/ =7

equal to 0, we get

cx+d =10

d

—
'

TO GET ALL CHAPTER’S QUESTIONS AND MORE STUDY MATERIALS VISIT: WWW.UNIQUESTUDYONLINE.COM



WWW.UNIQUESTUDYONLINE.COM

Therefore, we conclude that the zero of the polynomial

d
j I'_.T_'I =cx+d.c=0, c.d are real numbers.is_:

2. Check whether” +3% is a factor of 3 +7x

Ans. We know that if the polynomial 7 +3x is a factor of 3* +7%, then on dividing the
polynomial3* +7xpy7+3x we must get the remainder as 0.

We need to find the zero of the polynomial 7 +3x

7+3x=0

= x=—_

Lid

While applying the remainder theorem, we need to put the zero of the polynomial 7 3% in
the polynomial 3% *7% to get

plx)|=3x +7x

I
Lad
I
1
[FE}
+
-l
I
1
I
Lid
I
Lad
Lad
I
e
Ln-.'l| o

Led |
| ]
]

We conclude that on dividing the polynomial3 +7xby7+3x we will get the remainder as
—490

9 , which is not 0.

Therefore, we conclude that” *3*is not a factor of 3 +7x,

3. Factorize:
(i) Y =2x*—x+2
(ii) v —3x" —9x—5

sy o 13 +32x+ 20
(iii)
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Ans.
(i) v =2 —x+2

We need to consider the factors of 2, which are*lLII,

Let us substitute 1 in the polynomial * — 2" =x+2 {0 get

(17 =2(1) =(1)+2=1-2-1+2 =0

Thus, according to factor theorem, we can conclude that'""

v—=2x —x+2

Let us divide the polynomial® =2x* =x+2 by *™1) 45 get

w-—x—2

x— 1) =2 —x+2

X =2x'—x+2= (=1} [..T: —x— 2.'].
=2 —x+2= ['_J:—l_'||' ¥ —x=2 |
= ['_J:—l_'| (¥ +x—2x-2 |
=(x-1)[x(x+1)-2(x+1)]

=(x-1){x=2){x+1).

v—1].

'is a factor of the polynomial

Therefore, we can conclude that on factorizing the polynomial ¥ — 2 —*+2 we

get (x—1){x—=2)(x+1)
(") ¥ —3x*—9x—5

We need to consider the factors of =%, which are*L%3
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Let us substitute 1 in the polynomial* —3x —9x=5 o get

(-1 =3(-1) =9(-1)-5=-1-3+9-5=0

Thus, according to factor theorem, we can conclude that' ™ is a factor of the polynomial
x —3x' —9x—5

Let us divide the polynomial* =3% =9x=5py ¥ 1) {5 get

v —4x—5
x+1)x3 —3x —0x—%

T+

-4 —9x
—4xF —4x

x' =3x" —9x—5=(x+1)(x" —4x-5]
=(x+1) [_x: +x—5x— 5_'1

={x+1} [x['_ x+1)—5(x+ 1_'Ij
=(xc+1)(x—=5) (x+1).

Therefore, we can conclude that on factorizing the polynomial * =3% —9x=5 we
get (x+1)(x—=5)(x+1)
(i)« +13% +32x+20

We need to consider the factors of 20, which are=S- Tl

Let us substitute—1in the polynomial* +13x" +32x+20 o get
(—1) +13(=1)" +32(-1)+20=-1+13-32420 =—20+20 =0
Thus, according to factor theorem, we can conclude that'* ™ !is a factor of the polynomial

x +13x7 +32x+20

(x+1)

Let us divide the polynomial* +13x +32x+20 py , to get
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O +12x+20
x+;}f443x*+3:x+:0

T+

12 +32x
12x* +12x
20+ 20
20x+20

_ 0

© +13x7 +32x+20=(x+1)(x +12x+20)
=(x+1)(x’ +2x+10x+ 20|

=[x+1[r[x+2}+10[x+2}

=(x+1)(x+10)(x+2).

Therefore, we can conclude that on factorizing the polynomial* +13x" +32x+20 e get
(2+1)(x—10)(x+2)

Gv)ly3+}:—2}>4

We need to consider the factors of —1, which are*1.

Let us substitute 1 in the ponnomiaIZ»‘"E +° —2r=1 to get
2(1) +(1) =2(1)-1=241-2-1=3-3=0

-1

Thus, according to factor theorem, we can conclude that'* ~ " is a factor of the polynomial

2v 43t —2v-1 .
Let us divide the polynomial¥” +¥" =2y =1py (371 44 get

29 4+ 3v 41

}._1)2}.3 +_:L': _2}._1

jl:L.:‘_ 2:_'.-‘.

3v —2v

3}.: -3 v

y—1

y—1

0
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207+ -2y-1=(y-1)(237 +3y+1]

=(y-1){2»* +2v +y+1)

=(y-D[2p(p+1)+1(y+1)]

=(y-1)(2y+1)(y+1).

-1

Therefore, we can conclude that on factorizing the ponnomianJ’: 37 =2v-1 e get

(y=1)(2y+1)(y+1)

4. If x2— bx + ¢ = (x + p) (x — q) then factories x2 — bxy + cy:

.'2_5_’+_=._’+ --_.-_ )
Ans. We have =~ 2xfte=lxrpjlx—g)

X —bx+c=x +(p—gq)x—pg

Equating coefficient of *and constant

—b=p-gandc=-pg

Substituting these values of b and cin ¥ bt o, e get
X +(p—g) - pay’

X+ pxy— gy — pgy’

x(x+py)—qv(x+ py)

(x+pv)(x—gy)

5. Factories (2x — 3y): + (3y — 4z):+ (4z — 2x):
Ans. Let = 2x—=3v., b=3yv—-4z c=4z-2x

then atb+c=2— 3 + 30— A + 4 -2 =0

s +F +¢ef =3abe

(2x=30) +(3p—4z) +(4z=2x] =3(2x—3y)(3p—4z)(4z-2x)
=3(2x-3y)(3y—4z)x2(2z-x]
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=6(2x—3y)(3y—4z)(2z—x]

[ 3 _-2_ 2 R S
6. Factories: 121 T7¥) ~8(¥ +7v)(2¥~1)-15(2y -1}

Ans. Leta=1'+7y. b=2v-1

Then 12017 +71) =80 + T2y -1 -15(2v - 1)*
=12a —8ab-15b°

=12a —18ab+10ab-15b"

= 6a(2a—23b)+ 5b(2a— 3b)

= (2a-3b)6a+5b)

Puta=yv' +Tvand b=2y-1

=[200" +7)=3Qy-DI6(y* + T3 + 52y -1)
=[2v +14v— 61 +3][61° + 421 +10y — 5]

_(237 +8y+ (61 +52y-5)

7. Factories xs+ 8ye- ze+6Xx2y2z2

Ans X +S_:L': -z +|5.T:_:L':Z:

= (&) + (27 + (=27 -307) 2y7) (2)

— [x:_l_ }_: —Z:] [(}‘ :j: +(2}:j: + (_Z:j: _l__: X::_L': _E}I:E_Z:j _.T: e (_Z:j:

= x4+ -2 EP 4 2t -2 20 XD

1 - L3 ';-—5 \ f 2 l"‘.:
(x4 5y H —y+ oz | Sz x
8. Factories: -’ V30 4 ) 4 3

Ans. Given expression can be written as
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Ler l(21’+5}') :a=2 _:L'+EZ= h
3 3 -

L ad+b+c =3abe

Thus,
oz xml_: - 5 ~1I:
i[21’+5}j"+ ;}'+iz' - Ez+:x'
27 L3 4 1 14 3 )
[ {_& Y A
=3 —E”x+:~,1'):‘—”1 +%Zj:‘732—:1 1
-5 3 /3 2
=—{2x+%) —v+—z | —z4+—x|
L3 4 M4 3 )

- (2x+51) {20y +9z 1/ 9z+8x)
A 12 M1z )

= ﬁ(h%i}') (201 —=9z) (9z +8x)
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