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 v~ + Q.

The binomial of degree 100 can be ;%

2. Which of the following expression is a polynomial

@ »° -1
®) fr+2
© - L

i

x

@ . fr+35:-1

Ans. (@)~ —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
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4. The coefficient of  in the polynomial 2x* + 4x?+ 3x + 11is
(a2
()3
1
(d) 4

Ans. (d) 4

5. The monomial of degree 50 is
@ x¥ + 1

() 2 ;0

(c) x+50

(d) 50

Ans. (b) 7,

6. Divide f(x) by g(x) and verify the remainderf (x| = ¥+ d4x - 3x - 10,g®)=x
+4

Ans. Dividend = +* + 4y* — 3y — 10, divisor=x+4
Quotient— ;~ _ 3, Remainder =2

Dividend = Divisor : quotient + Remainder

= (x+4)(x¥-3)+2

=X -3x+40-12+2

=+ 4 — 3¢ — 10
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7. Which of the following expression is a monomial

(@3+x

() 45

©x"+ 2x°+ 2
(d) None of these

Ans.(a) 3 +Xx

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.IfP(x) = x — 1, then the value of P(1) + P(-1) is

@o
b1
(c)2
(-2

Ans. (d) -2

10. when polynomial x? . 35! + 3x + 1isdivided by x + 1, the remainder is

(a1
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(b)o

(38

(d-6

Ans. (b) -6

11. Factories x° + vV — XV — X
Ans. x° + V- Xv — X

13 —:!c+jr—.1’:r=:!|:2 —X—XVTYVY
=xx-1D-yx-1)

=x-1D -V

12. The value of K for which x - 1 is a factor of the polynomial 4x? + 3%’ — 4y + Kis
@ao

(b)3

(©)-3

@1

Ans. (¢c)-3

13. The factors of 12y — y — gare
(@) (3x-2) (4x +3)
(b) 12x +1) (X - 6)
(c) (12x-1) (x + 6)

(d) (Bx+2)(“dx-3)
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Ans. (d) 3x +2) (4x-3)

14. X3+y3+23—3xyz is

. 3
@(x+yv —z|

. 3
Mx-yv+1z)

. 3
@x+y +z) - 3Ixnz

(d) ['x+}'+z']['x‘j'+3"j' +z°—xy—vz —zx|

Ans. (d) [X+Vv+zZ )x*+v' +2° —xv —vz —zx)|

15. The expanded form of ['_1 + v - ;.']‘j'is
@ x" +v +z° +2xyv +2vz +2zx

M) x* +v' -z  +2xv—2vz —2xz

© x*+v +z° +2xv—2vz —2zx

@ x” +v +z° +2xyv+2yx +2xz

Ans.(¢) x4+ v+ "+ 2xy— 2Qvr—1zx

16. Find the integral zeroes of the polynomial x* + 3x' — x — 3
Ans. Given polynomial P(x) =" +3x" —x—3

p(x)=x (x+3)—1x+3)

=(x+3)x" =1

For zeros p(x) =1
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(x+3)(x" -1)=0
(x+3)x+1ix-1)=0
r=—"3x=-1Lx=1

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

17. The value of (102)3 is
(a) 1061208

(b) 1001208

(c) 1820058

(d) none of these

Ans. (a) 1061208

18. ['_a —]]:|3 + ['.]] —|;.'|3 +[-.': — ;;..'|3 is equal to
(a) 3abc

(b) 3(a-b) (b-¢) (c-a)

© 3a’b*bc’

@ [a—(b+c) ]

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

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

(b)o,2,3
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(©0,2,-3
(d) none of these

Ans. (¢) 0, 2, -3

20. If (x+1) and (x-1) are factors of Px3+x2-2x+9 then value of p and q are
@p=-1,q=2

Mp=2q=-1

©p=2,q=1

(Dp=-2,q=-2

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

21. If x+y+z =0, then ° + 17 +=° is
(a) xyz

(b) 2xyz

(c) 3xyz

@o

Ans. (b) 2xyz

22. The value of (x-a)3 + (x-b)3 + (x-¢)3 - 3 (x-a) (x-b) (x-c) when a + b + ¢= 3x, is
(a3
(b) 2
©1

@ao
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Ans. () 1

23. Factors of x* + 3,/ 1+ 4 are
@ (x+22) (x2)

®) (x+2+/2) (x+42)

© (xx=24/2) (x++/2)

@ (x—242) (x-/2)

Ans. () (x+2+/2) (x+4/2)

24. The degree of constant function is
@1
(b) 2
©3
@o

Ans. (d) 0
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CBSE Class 9 Mathemaics
Important Questions
Chapter 2

Polynomials

2 Marks Questions
1. Write the coefficients of - in each of the following:
M2+ +x

() 27—+
ceer L7
(iii) :.T‘ +x

V) 21

Ans. () 2+ +x

The coefficient of 1~ in the polynomial 2 + * + -is 1.
(i) 2 —x? +x°

The coefficient of - in the polynomial 7 — y* + 3~ is—1.

veen L7
(iii) ?.T‘ +x

- - . 1 3 . T
The coefficient of -+ in the polynomial — x* + xis —.
¥ ¥

@) f2x—1

The coefficient of -* in the polynomial HE +—11s0.

2. Find the value of the polynomial 5+ — 4, + 3at
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M x=0
(1) x=-1
(iii) x =2
Ans. (i) Let (x| = Sx—4x" +3.
We need to substitute 0 in the polynomial | x| = Sx—4x + 3o get
£(0)=5(0)-4 ['_El_']: 43
=0-0+3
=3
Therefore, we conclude that at y = {} , the value of the polynomial 5 — 4+ + 3is 3.
(i) Let £ x) =5x—4x" +3.
We need to substitute —]in the polynomial f ['_ J:_'| =S5x—4x + 3to get
F(=1)=5(-1)=4(-1)"+3
=—5—-4+3
S
Therefore, we conclude that at y = —1 , the value of the polynomial § - — 4+ + 3is—§
(iii) Let £ ( x) = 3x—4x" +3.
We need to substitute 0 in the polynomial f'{ x] = Sx—4x" + 3to get
£(2)=5(2)-4 [..2..]: 47
=10-16+3

=-3
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Therefore, we conclude that at y = 2 , the value of the polynomial 5y — 4+ +3is—13 .

3. Find the remainder when -~ — 4v* + §v— g is divided by x —a .
Ans. We need to find the zero of the polynomial x— .

x—a=I)
= x=4d

While applying the remainder theorem, we need to put the zero of the polynomial x — « in

the polynomial -~ — %" + G — g , tO get

plx)= ¥ —ax +6x—a

pla)= ['_c:r_']': —-alal ‘+6 (a)—a

=a—-da+6a—a

=5a

Therefore, we conclude that on dividing the polynomial ~ — 41 + v — g by x—a, we will
get the remainder as 5 .

4. Evaluate the following products without multiplying directly:
M 103=107

(i) 9896

(iii) 10496

Ans. (1) 103107

103107 can also be written as(100+3)(100+7).

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) +3x 7
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=10000+1000+ 21

- 11021

Therefore, we conclude that the value of the product 103 :107is11021.

(i) 9596

053 96 can also be written as(100-5)(100—4)

We can observe that we can apply the identity (x+a|(x+b)=x"+(a+b ) x+ab
(100-5)(100—4) =(100)" +[ (=5) +(—4) ](100) +(~5) x(~4)

=10000-900+ 20

=9120

Therefore, we conclude that the value of the product9@5:: Qfis 9120 .
(iii) 104 = 96
1045296 can also be written as(100+4)(100—4).

We can observe that, we can apply the identity [' x4+ J,-'] [x— v )= v - J,': with respect to the

expression (100+4 |(100—4], to get
(100+4)(100—4)=(100)" —(4)’

=10000-16
=9984

Therefore, we conclude that the value of the product] (4 « 2Fis9084 .

5. Factorize the following using appropriate identities:

@ 9x” =6y + 1
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() 417 -4y +1

O R
(i) - — =

100
Ans. () 9x% 63y~ 1°
95 +6:y+ y*=(3x)" +2x3xxy +(y)]
We can observe that we can apply the identity [.. - }_._]: A Yyt }.:
= (3x) +2x3xxp+(2) =(3x+1)".
@) 4)7 —4y+1
4yt —4y+1= [-.3}..-]: _2x2yx1+ [..1..]:

We can observe that we can apply the identity (x— | = x* — 2xp + 1

-
-

= (2y) - 2x2px1+(1) =(2p -1)".

ceen 7 ¥
(1) o — =

100
We can observe that we can apply the 1dent1ty[ w;] —[ v ] = [ x+v ][ x—V ]

- = - -

AT v
- xX—_

) w0 10)

6. Verify:
® x +37 =(x+y)(x —x0+y’)
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Ans. () x +1° = [x+ v x =+

We know that(x+ 1) =% +37 +3x (x+1).

[FE]

= x +y =(x+y) =3x(x+y)

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

- We know that (x+ 1) =x+ 2+
X+ =(x+y)x + 2+ —31}']
=(x+y)x—x+y°]

Therefore, the desired result has been verified.
(i) -1 =(x—y] (" +x+1°]

We know that ['_ x—v) =x"— }'3 —3xp(x—1)-
=x -1y =(x—y) +3xg(x—v)

=[T—}ji1_&j;+iﬂj

"+ We know that [.T—J.'_']: =x' —2xy+ 17
-y = (x—) ['. =2+ ) _|_3_1:L.-']
=(x=1)(x +0+27)

Therefore, the desired result has been verified.

7. Factorize:

-
e

(@ 2737 =125z
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(i) §4m° —343n°
Ans.

M 273° 1257

The expression 271" +1252° can also be written as ['_3}'_']3 +['_f~z_']3.
We know that 1’3 + }'3 = [\ 4 J-'_'] [ l,: -+ }_: ] '

3y ) +(52)" =(3v+52)| (3v)' —3px3z+(52)' |

=(3y+32)(927 =151z + 2527,

(i) 54" —343%°

The expression g4;;° — 343;° can also be written as | —1?:??']3 —(Tn) .

We know that x —;LE = [1’—3.’] [ 4+ ."L:L'+_:L': I,

(4m)" =(Tn)’ = (4m—Tn)| (4m)" +4mxTn+(7n)’ |

=(4m—Tn)(16m" +28mn +49x1" |

Therefore, we conclude that after factorizing the expression g4y — 343;°, we get

(4m—Tn)(16m" +28mn+ 4977 ).

-

8. Factorize: 27" — 17 = == — 0z

Ans. The expression 27x +1° +2° —9x1z can also be written as
(3x) +(¥) +(z) =3x3xxyxz.

Weknow thatx” +1° + 2" —3xz=(x+v+z)[x +3y +z° —xp —1z—zx|.
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[FE]

[:3.1:_']3 +(v) +['_z_']3 —3x3xxyxz

=(3x+y+2z) ?['_3_1:_']: + Ll] +( z_']: —3xxy—yxzI—z KHJ:—i

= [i3.1’+3.' +z) [.91’: +_:L': +z —31}'—}'2—33.2]-

-

Therefore, we conclude that after factorizing the expression? 7 x* — }-3 + z': — 91z, we get

[:3x+}'+ z ['9_1’: 4yt 42 3y —yz—322).

. 3 3 3 ]_ s . 3 . .3 § .3
9. Verify thatx®+ 1*+ " -3z = —(x+y+z)|(x-¥) +(y-z) +(z-x) |

Ans.

LHSisx +3° +2z —3xz and RHS is %['_.T+ v+z) I_[.._'IL’—_:L':]: +['_J.'—z_']: +(z —J:_]:_g-

Weknowthatx” +1° + =" —3mz=(x+v+z)[x +3y +2z - —1z—zx|.

And also, we know that| x— v | = ¥ — 2xy + J,': .

;|'x+}-+z'|g [x—v)| +(yv—z| +[z—x| |

—

;|'1’+}'+z'|i |x" =2 +3" )+ —2yz+ 2" |+ 2" 2= +x7 )|

L
-

5 (x+y+z)(2x" +2y +22° — 2oy —2yz —27x |

[:.T-l- V+ZI| [..T: +_:L': S 0 — vz —Ix).

Therefore, we can conclude that the desired result is verified

10.Ifx+ v+z=0,showthat ' +1° + 7 =().
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Ans. Weknow that x° + 17 + =" =3z =(x+1v+z)|(x +1y +2z —xp—1z—zx|.
We need to substitute 1~ +1° + 7 = (Jin
w4+ =3gr=(x+y+z)(x +1 +2°—x —yz—zx|, to get

x+y +z —3xgz=(0)x+y +z"—xy—1z—zx|, or
X +1V +z =3xaz=0

=x +1vV+z7=3xz

Therefore, the desired result is verified

11. Without actually calculating the cubes, find the value of each of the following:
@ (~12) +(7) +(5)

i) (28)" +(~15)"+(~13)°

Ans. @ (—12)" +(7)" +(5)

Leta=—125=7 and r =5

We know that, if a+ &+c =10, then 4% +3° + & = 3gbc

Ly

Here,q+b+c=—11+T7+5=10
(12 + (1) (5) =3(-12)(7)(3)
= —1260

@) | 28_’]3 +(-1 5_’]3 +(-1 3_’]3

Let a=28.0=—1% and v = 13

We know that, if a+ &+c =10, then 4% +3° + & = 3gbc
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Here,q +b+c=218-15-13=10
- (28)"+(<15)"+ (-13)" =3(28)(-15) (-13)
= 16380

12. Find the value of Kif x - 2is factorof 4x? + 3x' — 4x + K

Ans.x-2isfactorof gyx? + 3x' — 4x + K

AP 32 424+ k=0

32+12-8+k=0

44-8+k=0
36 +k=0
K=-36

13. Factories the polynomial x* + §v* + 64 z° — 24xvz

Ans. x° +8y° + 647 —24xz

¥ 4+ (20) +(42) —3xxx(2)) % (4z2)

=(x4+2y+42)x" +(21)  +(4z) —xx2y—2y x4z —xx4z]

= (x+2y+42)(x" + 4y +1627 — 2 — 8yz —daz)

14. Without actually Calculating the cubes, find the value of [ —] 2 ']3 + (7 ']3 + 5']3

Ans. oF + B +¢7 = 3ghe
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if a+b+c=0
(=127 +(TF +(8Y =3x—12xTx3
=-1260

=-12+12=0

L

=124+T7+

15.If x -3 and _1;—1 are both factors of px2 + 5% + r, then show thatp=r

1 .. 1
Ans. ' x—3 and x——arefactors of px +3x+r x=3x= 3
zero of px” +5x+r

S p(3)P 45341 =0

Op+15+4=0

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

9p+r=p+9r
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9p-p=9r-r
8p=8r
P=r

Hence prove.

16. Show that 5 is a zero of polynomial 2x* _ 7' — 16x + 5
Ans.Putx=5in 2+ _ 7+ - 1617 + 5

2xF —Tx5 —16x5+5

=250-175-80+5

=255-255=0

- x=%iszeroof polynomial 2+ — 7% — 161 + 5

L

17. Using remainder theorem find the remainder when f(x) is divided by g(x)
fI-I:IZIM—Im —2gx®)=x+1
Ans. When f(x) is divided by g(x)

Then remainder f(-1)

P PR T IR [ .
F(-1)=(-1) —-(-1) -2=1-(-1)-2
=1+1-2=0
18. Find K if x + 1 is a factor of P[J::l = Ex'—x + 2

Ans. Here P(x)Kx" — J:_'J:+ 2

- * v+ ]1is factor of P(x)
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S P(-1)=0

K- =2(-1+2=0

K+2+2=0

K =—(2++2)

19. Find the values of m and n if the polynomial 7x? L ;v + nx —14 has x—1 and x +

2 as its factors.

Ans.x-1andx + 2 are factor of 7x? + m%x® +nx — 14

S22 (D (D) —14=0
2+m+n—14=10

m+n-12=0
m+n=12————— (1)

2027 +m(2) +n(2)-14=0
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
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N=12+13=25

20. Check whether 7+ 3x is a factor of 3y + 7x
Ans. Let p [:_1;:] = 3_1;: + Tx
7 + 3x is factor of p(x)

Remainder =0

- -
Iy

Remainder = P —

-
k1
i 1
i
|

3,
PV L
L 3) L 3)
49 49
= ] e ———
7 773

=0

Hence 7 + 3x is factor of p(x)

21. Factories E X —x— i
2 3
Ans. — _1;: _J;_i
2 3
2 3

We factories by splitting middle term
-2+1=-1

-
4

¥ —=2x+x——
3

| el
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22. Evaluate ['lll_‘ll.']z by using suitable identity
Ans. (101)° =(100+1)°

(a+b)Y =a’ +2ab+5

hera=100,b =1

(101)* =(100+1)* =100% + 2x100x1+1°
=10000+200+1

=10201

23. Find m and n if x - 1 and x - 2 exactly divide the polynomial x? . my! — nx + 10
Ans. Let p(x)=x" +mx —nx+1

x -1 and x - 2 exactly divide p(x)

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

p(D) =P +mx1* —ux1+10=0

1+m-n+10=0

m-n+11=0
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p()=2 +m=2 —n=x2+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 = 2 in eq. (1). We get

2-n=-11

n=-11-2

+n=+13

N=13

M =2

24. Factories 83¢ —_h?* —12a’bh + 6ab’
Ans. g7 — B —12a’b+6ab’

= (2a) —b —6ab(2a—bh)

= (2ay —b —3(2a) () (2a—b)

= (2ab)’

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

25. Evaluate ['EIEI']3
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Ans.99° =(100-1Y

We know that (a—bf i —3ah +3abt =B
Take a =100, b =1

(100-1)° =100° =3x100% x1+3x100x1* =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) = 3x2+kx+ ,J'E
Ans. x-1 is factor of p(x)

~oplly=0

3xl+kx1+4f2 =0

3+kcr+/2 =0

k=-(3+2)

N
27. Expand I “x+1 |
3

Ans. (a+bY =a +b5 +3abla+b)

2 Yor2N 2
—x+1! = —x! +1"+3=x_xxl
L3 L3 3 \

g 3 4 5
x+1 = —x +1+—x"+2
) 27 3

e

r,
e | e
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28. Factories 27+ + _}-3 +z7 —9xz

Ans. 27x + v +7 —9xz

(37 (WP +(zY =3x(3x)x yxz

(Bx+ v+ 2[(Gx) + () — 30— yz—3xz]

Gx+ v+ 200" + v +27 =3y — yz—3x2)

29. Evaluate 10595

Ans. 105395

= (100+5) (100-5)

—100°-5* [(a+bd)(a=b)=a"—b"]

=10000 -25 =9975

30. Using factor theorem check whether g(x) is factor of p(x)
PX) = 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

=27+9-4:29 =36-36 =0

Remainder =0

.. By factor theorem g(x) is factor of P (X)
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3 g 3 2
=X - —1 —Ix(x—=1v)
277 37
; 8 3 4
=X -— 1V —xy+=41
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CBSE Class 9 Mathemaics
Important Questions
Chapter 2

Polynomials

3 Marks Questions

1. Which of the following expressions are polynomials in one variable and which are

not? State reasons for your answer.
() 43 —3x+7

(ii) ;L': N \E

(i) 37 + £+

-

(v) v+—

S

W) x4 4
Ans. () 4x* —3x+7

We can observe that in the polynomial 43* — 3+ 7 , we have x as the only variable and the

powers of x in each term are a whole number.

Therefore, we conclude that 4= — 3+ 7

(ii) ,}': _\E

We can observe that in the polynomial 1% - ﬁ , we have y as the only variable and the

is a polynomial in one variable.

powers of y in each term are a whole number.

Therefore, we conclude that . — ﬁ is a polynomial in one variable.

GiD) 3.7+ 12
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We can observe that in the polynomial 3& + I\E , we have t as the only variable and the

powers of t in each term are not a whole number.

Therefore, we conclude that 344!2? + I\E is not a polynomial in one variable.

-

(iv) v+—

S

-

We can observe that in the polynomial '+ —, we have y as the only variable and the powers
v

W

of y in each term are not a whole number.

~

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

w

W) x4 4

We can observe that in the polynomial _1’1: + f + ;5’: , we have x, y and t as the variables and

the powers of x, y and ¢t in each term is a whole number.

Therefore, we conclude that x'“ + 17 + ¢~ is a polynomial but not a polynomial in one

variable.

2. Write the degree of each of the following polynomials:
M) p(x)=35x +4x +7x

@) p(r)=4-1°

(i) £(r)=35r-+7

(iv) l'_J:_'I =3

Ans.

@ 5 +4x° +T7x
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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 §4° + 4* + 7+ , the highest power of the variable x

is 3.
Therefore, we conclude that the degree of the polynomial §3* + 4~ + 7y is 3.
(i) 4 -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 4 — v >, the highest power of the variable y is 2.
Therefore, we conclude that the degree of the polynomial 4 — J,-: is 2.
i) 57— /7

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

polynomial.

We observe that in the polynomial £ — f , the highest power of the variable ¢ is 1.
Therefore, we conclude that the degree of the polynomial 57 — f is 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 #(0), p(1) and p(2) for each of the following polynomials:

@ ply)=r-y=1
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() p(r)=2+r=20 -1

x

(iii) p( x)
@ p(x) = (x=1)(x=1)

Ans. () p(y)=1"-v-1

Atp(0):

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

Atp(l):

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

At p(2):

p(2)=(2) —24+1=4-1=3

i) p(r)=2+1+20 -1

Atp(0):

p(0)=2+(0)+2(0) —(0) =2

Atp(l):
p(1)=2+(1)+2(1) =(1 =2+41+2-1=4
Atp(2):

p(2)=2+(2)+2(2) —(2) =4+8-8=4

@ p(x) =(x)

Get More Learning Materials Here : & m @) www.studentbro.in



At p(0]:

»(0)=(0)"=0
Atp(1):
p(1)=(1) =1
At p(2]:

(v) p(x)=(x-1)(x~1]

At p(0]:

p(0)=(0-1)(0+1) =(-1)(1) =-1
Atp(1):
p(1)=(1-1)(2+1)=(0)(3) =0
At p(2]:

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:

M) plx)=2x +x'=2x-1 g(x)=x~1
() p(x)= ©+3x +3x+lg (x)=x+2

(i) p(x) = —4x" +x+6, g(x) =x—3
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Ans.

M) plx)=2x +x"-2x-Lg(x)=x=+1

We know that according to the factor theorem, (xx—a| is afactor of p(x), if p(a)=0.
We can conclude that g(x) is a factor of p(x), if p(-1)=0.

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

=—2+1+2-1

=0

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

() p(x)= ¥ +3x +3x+Llg (x)=x+2

We know that according to the factor theorem, (x— g« is afactor of p(x), if p(a)=0.
We can conclude that g(x) is a factor of p(x), if p(-2)=0.

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

= -8+12-6+1

=-1

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

(i) p(x)= X —4x" +x+6. glx)=x-3

We know that according to the factor theorem, (x—a) is 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)=(37 —4(3) +(3)+6

=27-36+3+6
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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:
@ plx)= Pex+k

() p(x)=2x" k= NG

(i) p(x) =i’ —2x =1

(V) p(x) =l =3x+k

Ans. (i) p(x)= xlex+k

We know that according to the factor theorem

pla)=0, if x—aisafactor of p(x].

We conclude that if [ x—1 :| is a factor of p ['_.‘f_'l =x*+~x+k, thenp ['_1 _'I =0.
p(1)=(1)" =(1)=k=0, or

K+2=0

K=-2

Therefore, we can conclude that the value of kis—7 .

() p(x)=2x <=2

We know that according to the factor theorem

pla)=0, if x—aisafactor of p(x).

We conclude that if  x—1is a factor of p(x) = 2x? « kor= o2 s then p(1]=10.
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p(1)=2(1) +k(1)+~2 =0, or
24k+af2 =0

k=—(2+42]

Therefore, we can conclude that the value of kis—| 2+ V2 | .

(i) p(x) =k —2x~1
We know that according to the factor theorem

pla)=0, if x—aisafactor of p(x]).

We conclude that if  x—1is a factor of p(x) = jor* — 2 x =1, then p(1]=10.
p=k(1) =~2(1)+1=0. o

—al2 +1=0
E=+2-1.

Therefore, we can conclude that the value of k is ﬁ -1
(v) p(x) =i’ —3x+k

We know that according to the factor theorem
pla)=0, if x—aisafactor of p(x]).

We conclude that if( x—1is a factor of p(x) = io* —3x+ &, then p(1)=0.

- Y- TP 3
plll=k(1) =3(1)+k or 2k-3=0 = r’c=?

Therefore, we can conclude that the value of k is % .
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6. Factorize:

@ 12x* —Tx+1

() 25" +7x+3

(iii) 6° +5x—6

(V) 3x° —x—4

Ans. () 125" —Tx+1

125 = Tx+1=12x" —3x—4x+1

=3x(4x-1)-1{4x-1}

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

Therefore, we conclude that on factorizing the polynomial { 21+ — 7+ 1, we get
(3x—1)(4x-1).

(i) 2% +7x+3

2+ 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 »* + 7+ 3, we get
(2x+1)(x+3).

(iii) 6° +5x—6

6x’ +3x—6=6x"+9x—4x—6

=3x(2x+3)-2(2x+3)
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=(3x—-2)(2x+3).

Therefore, we conclude that on factorizing the polynomial §+* + & —§ , we get

(3x—2)(2x+3).

(V) 3" —x—4

I —x—d =3 +3x—dx—4

=3x(x+1)—4(x+1]

=(3x—4)(x+1).

Therefore, we conclude that on factorizing the polynomial 3 _Tf — y—4,we get

(3x—4)(x+1).

7. Use suitable identities to find the following products:
M (x+4)(x+10)
(i) (x+8)[ x—-10)

(i) (3x+4)(3x-5)
@) | v

P f
Ly - " =

W (3-2x)(3+2x]

Ans. () (x+4|(x+10]

We know that(x+a|(x+5|= X +(a+b |x+ab.

We need to apply the above identity to find the product (x+4 |( x+10

(x+4)(x+10) =" +(4+10) x+(4x10)
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=" +14x+40.

Therefore, we conclude that the product { x +4 |( x+10 )is x? +14x+40.
(i) (x+8)( x—10]

We know that(x+a)(x+5)=x" +(a+b|x+ab.

We need to apply the above identity to find the product (x+8 | x—10
(x+8)(x—10) =x" +[ 8+(-10) |x+[8x(-10)

-

=x —2x—80.

Therefore, we conclude that the product | x+ & :I [ x—10 :I is v* — 2% —80.
(iii) (3x+4)(3x-5]
We know that( x+a|(x+b)|=  +(a+h |x+ab.
We need to apply the above identity to find the product | 3x+4 | 3x—% |
(3x+4)(3x—5) =(3x)" +[ 4+(~5) [3x+[ 4x(-5)]

=9x" —3x—20.

Therefore, we conclude that the product | 3x+4|(3x—3}isQy* — 3+ —20.
| v
We know that ['_ x+ _:L'_-] ['_ xX— ;L'_'] =X —¥ .

- - -
LA
i

S—

! = 3 a
We need to apply the above identity to find the product, 1~ + 3 I V-

L = . -

b | e
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;0 3 2 3 R
V= v = =y - =
’ 2 M- 2} L 2)
4+ 9
=:_|._ _——
4
§ : '|:-' : 31: ¥ -1. 91:
Therefore, we conclude that the product’ v +—I Vv —— llS v ——I
| ~ 2 7 | - 4

™) (3+2x)(3-2x)

We know that{x+ v|{x—v]= X -1,

We need to apply the above identity to find the product {3+ 2x {3 — 2x|
(34 2) (3-2) = 3..]: < 2_1’:]:

=04y,

Therefore, we conclude that the product (3+2:x) (3 - 2x)is (9 —4x" .

8. Write the following cubes in expanded form:
® (2x+17

i) (2a-35)

[ER]

-

Qi) | > a1
| ) |

!
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[FE]

@ (2:x+1)

We know that[:_w;+ J,-_]': =+ J.’: +31:L'[:.T+ 1] .

[FE]

[“_Ex+1_]'= = [23:_']': +(1) +3%2xx1(2x+1)

=8 +1+6x(2x+1)
=8¢ +12x" + 6x+1.

-
El

Therefore, the expansion of the expression [2 x+1718 87 +12x° +6x+1.

(i) (2a—35)

[FE]

We know that{x— ) =x" —1° —3x(x—].
~(2a-38) =(2a) —(35) —3%2a%3b(2a—3b)
=8a" —27b" —18ab( 2a—3b)

=8a’ —36a b+ 54ab’ - 275

-
e

Therefore, the expansion of the expression L 2a— 3,{:.]3 is 847 —36g b+ Sdght — 275

Qi) | > a1
2

[ER]

=+ +3xp(x+y).

3V 3V s L3 730

—x+l| = —x| +(1) +3x—xx]l —x+1|.

\ 2 L O 2 \ 2 )
27 ; 9 [ 1
=—x +l+—x —x+1|
2 12 )
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s

. .3 27 5 27 .
Therefore, the expansion of the expression! — x+1 | is —x + —x +—x+1.
1 7

-
e =

-

2V s (2 Y 2 ( 2 Y_s_ 8 5 , [ 27
X——V | =[x — =y | —35x¥—y x—=V | =X ——ZV —2x x—=)} |
3 37 37 ) 27 E
ER. 4 5 B 3
=X —aX V+—xy ——V
I 277
. . ( 2 ."5 3 1 1 S 3
Therefore, the expansion of the expression’ »x—_ 1 | isx —2x v+ —x1 " ——1
\ 37 27"

9. Evaluate the following using suitable identities:
@ (99

G (102

(iii) (998 )°

Ans. () (99

['_5'9_']3 can also be written as(100-1) .

Using identity, ['. v — }..']-" =y — }-3 —3xy ['. x— _]-':]
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(100—1)" =(100) —(1) =3x100x1(100—1)
=1000000-1-300(99)
=999999-29700

=970299.

i) (102

['_1[]2_']3 can also be written as(100 + 2_']3 ]

Using identity | x + J.'_']': =x 4+ +3xp (x+]
(100+2) =(100)" +(2) +3x100x2(100+2)
=1000000+8+600(102)

=1000008+61200

=1061208

(iii) (998’

['_993_']3 can also be written as ['_IDDD—E_']E.

Using identity (xc— ) =" = * =3x(x— )
(1000-2) =(1000) —(2)° —3x1000x 2 (1000 -2)
=1000000000-8-6000(998)

=999999992-5988000

=994011992

10. Factorize each of the following:
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® 84" +5° +12a’b +6ab’

() 847 -5 —122%h + Bab’

(i) 27 -1254° —135a+225a°

(v) 644° - 275" —1442°h 1084k’

;1 9 5, 1

W2Tr - 22t
£ 7316 27 T3°

Ans.

0) 84" +b° +12a°h+6ab’

The expression g+ + } +127 b+ b can also be written as

=(2a) +(b) +3x2ax2axb+3x2axbxb

=(2a) +(b) +3x2axb(2a+b).

Using identity [ x+ v ']': =y 4+ f + 3x( x+ 1) with respect to the expression
(2a) +(b) +3%2axb(2a+b), weget(2a+b] .

Therefore, after factorizing the expression 847 +p° +124°h +6gh~, we get{ 2a+h ']': :
(i) 84" —b° —12a°b+ 6ab’

The expression g7 — ¥ —124 b+ 6h* can also be written as

=(2a) —(b) —3%2ax2axb+3x2axbhxb

=(2a) —(b) —3x2axb(2a-b).

Using identity [' Xx—V ']: - — J,-': —3xy [' v — J,-'] with respect to the expression

( 2:1_']3 - ['_.’;1_']3 —3x2axb(2a—b), weget(2a— ,J;_']E .

Get More Learning Materials Here : & m @) www.studentbro.in



Therefore, after factorizing the expression 84° — 5 —12a°h+ 6gh*, we get (2a—b _’]3 :
(i) 27 -1254" —133g+2234a°

The expression 27— 1257 —135q+ 225 can also be written as

=(3) —(5a) —3x3x3x35a+3x3x3ax5a

=(3) —(5a)" +3x3%3a(3-3a).

Using identity ['_ r— }-_']3 =y — }-3 —3Ixy ['_ r— J,-_'] with respect to the expression

(3) —(5a) +3x3x5a(3—-3a), weget(3—3a) .

Therefore, after factorizing the expression 27 —1254° —135g+ 2254, we get ['_3 — ig_']s .

-

(v) 64" — 275" —144a°h +108ab°

The expression g4, —27h" =144 b+108gh* can also be written as
=(4a)’ —(35) —3x4axdax3b+3x4ax3bx3b

=(4a) —(3b) —3x4ax3b(4a—3b).

Using identity ( x— v ']': =x — " —3xv( x— 1) with respect to the expression
(4a) —(3b) —3x4ax3b(4a—3b), weget(4a—3b) .

Therefore, after factorizing the expression g4 47 — 2757 — 14445 = 108a%°, We get

(4a-3b) .

- 1 g -5 1
V2T ————p"+—
£ 7916 27 T4°
The expression 27 E—L—E :+l can also be written as
P =P 716 27 T4F
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SR} 1 1 1

=(3p) = = | =3x3px3px_+3x3px_x_
1> aﬁil 6 6 6
a3 (1Y 1/, 1)
=(3p) —| = | —3x3px—_ 3p—— |.
5P, 6 61 6 )
Using identity ( x — y ]': =x" —1° —3xy( x— /) with respect to the expression
Ly 17 B 1
(3p) — = | —3=3px_ 3p—_|,toget 3p—— |
e 61 6) 6 )
Therefore, after factorizing the expression 27 3 _ 1 — i’ :+ we get Fj - 1‘1:3
’ P To1e 27 Ty YT

£y

11. Give possible expressions for the length and breadth of each of the following

rectangles, in which their areas are given:
() Area: 254" —35a+12
(i) Area: 357 +13v-12
Ans.
() Area: 25a" —35a+12
The expression 25a” —35a+12 can also be written as 25a” —18a—20a+12.
25a° —15a—-20a+12=3a(5a—3)—4(5a-3)
=(5a—4)(5a-3).

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

rectangle of area 254 — 355 +12isLength =(3a—4) and Breadth =(5a-3).

(i) Area: 3517 +131v-12
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The expression 35v° +13y—12 can also be written as 353" +28y—15v -12.

-
&

35y +28y-1

Ly
Ly

v=12=Ty(5y+4)-3(5y +4)
=(Ty=3)(5y+4).
Therefore, we can conclude that a possible expression for the length and breadth of a

rectangle of area35y° +13y —12 isLength =(7 'v—3) and Breadth =(5y+4).

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

are given below?

(M Volume : 3x' —12x

(i) Volume - 12k +8ky—20k

Ans.

() Volume : 3x" —12x

The expression 3x" —12x can also be written as3x xx |x—4).

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

volume 3x? —12xis3. x and (x—4).

(i) Volume : 12" + 85y —20k

The expression 12,1.@,-: + 8% — 20/ can also be written as & (1 2}': +8v—20).
;L-[_u}-: +8y-20)= A—['_lz}-f ~12y+20y - 20

=k|12y{y-1)+20( 1,—11 |

=k(12y+20)(v-1)

=4 (3y+5)=(y-1).
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Therefore, we can conclude that a possible expression for the dimension of a cuboid of

volume 1 2/v* + 8%y — 20k is4k. (3y+5) and (¥ —-1).

14. Using factor theorem factories f (x| = x— 5%+ 6
Ans. fx] = x'— S5x + 6

Putx=1

Fi=1"-5x1+6=2=0
Putx=3f2)= 2* —5x2+6=4-10+6=0

-y — 2 is factor of f(x)
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15. I thought actual division, prove that the polynomial 7x* + 4x? + ¥ — 34 1is
exactly divisible by (x - 2)

Ans. Let x| = 2% +4x" +x—34
xx—21s factor of f( x]

x=2Zeroof f(x)

-
&

F(2)=2x27+4x2"+2-34
=16+16+2-34
=34-34=0

737 £ 4y + - — 34 is divisible by x-2

16. Factories 1 - a2 — b2 - 2ab
Ans. | —g° —b* —2ab
1—(a* +b* +2ab) =1' —(a+b)°

= (1+a+b)(1-a—b)
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17. Expand . lg—lb +1 I

L2 3 )
Ans la—1b+l:
2 3 ;.-'
1 ‘;: J 1T (-1} —1. 17
= 54 + ——E:I +1°+2x_ax ?b|+2:={ — b | x1+2x —axl
3 1 “
4 9 3 3

18. Verify each of the following identities
M x> +y3 = (x+y) x*-xy +y?)

() x3-y3=(x-y) x% +xy + y?)

Ans. (i) x°* + 17 =(x+1)(x —xv+17)
Taking R.H.S

(x+2)(x" —xp+ ¥7)

= -TE-T: - 1:'-'+J-':j +J-'(-T: —xy+ J-':)
=x+y =LHS.

LHS=RHS.

Verified
() 5 — )7 =(x—2)(x" +20+17)

RHS =x(x+xy+1)—p(x +x3+ 37
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=f+}7f+}3l—}a’{—}3l—}"

3

=X —¥

=L.H.S.

LHS =RHJS.

Verified

19. Using identity (a + b)3 = a3 + b3 + 3ab (a + b) derive the formula a3 + b3 = (a + b) (a®-
ab +b?)

Ans. given (g+bY =a + 5 +3abla+b)

La+b =(a+b) —3ablath)

=(a +d)[(a+ b)) —3ab]

=(a+b)[a” +b" +2ab—3ab]

=(a+b)a’ +b* —ab)

=(a+b)a’ —ab+b")

20. Factories

(i) 64y> + 12523
(ii) 27m3 - 343n3
Ans. Solution

@) 64y3 + 12523

(49)° +(32)
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(dy+32)[(41) =4y x5z +(52)]

| @ +5 =(a+b)a* —ab +.a:f)]
=4y +52)(16p7 =203z +2527)

(i) 27m3 - 343n3

= (3m)’ —(Tn)’

= (3m—Tm)[(3m)* +3mx Tn+(Tn)’]
[ & —& =(a—bYa' +ab+b")]

(3m — Tu)(9m” +21mn +4917)

21. Without actually calculating the cubes. Find the value of (26)3 + (-15)3 + (11)3
Ans. Leta=26,b=-15c=-11

a+b+c=26-15-11=0

Then a3 + b3 + ¢3 = 3abc

(26)° +(=15)" +(-11y

=3x26x-15x-11

=12870

22. Find the values of m and n so that the polynomial x3-mx2-13x+n has x-1 and x+3 as

factors.

Ans. Let polynomial be

p(x)=x —mo —13x+n
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If x—11is factor of p(x)
Sop(l)=0

(1) —m()? —=13x1+n=0
1-m-13+n=0

-m+n-12=0

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

o p=31=0

(=3F —mi(—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

Putm =3in (1),
3-n=-12

-n=-12-3
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-n=-15
N=15

com=3andn=13

23. Prove that x%+6x+15 has no zero.
Ans. 3° £ 6x+15

=x +2x3x+3" +6

=(xt3)" +6

( x4+ 3) s positive and 6 is positive

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

x* +6x+15 has no zero.

24. Factories 3 (x+y)? - 5(x+y) + 2
Ans. 3(x+ 1) —5(x+1)+2
Let X +y =z

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

Put z = X+y

S O3(EH = S(x+ 1) +2
=[3(x+))-2] [x~y-1]

=[3x-3y - 2] [x=y 1]
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=3z" —5z+2
25. The volume of a cuboid is given by the expression 3x3-12x. Find the possible
expressions for its dimensions
Ans. The volume of cuboid is given by
3x° —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 —mx=1?=13x1+n=0
=1-m-13+n=10
=-m+n=12 (1)
x+3 is factor of P(x)
P(-3)=0
P(-3)=(3) —m(=3)" —13x(-N+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 in eq(1)

m =3 and n =15

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

Ans. F 3 — x+3
Coefficient of 37 is1
Constant =3

3x1=3

~.We can Putx== 3 and (_¥") and check

Put=x=1
F—3%1"—-1+3
1-3-1+3=0

Remainder =0
- x—1is factor of x¥ —3x" —x+3

¥ —2x—3

1’—1)1’3—31’:+3

o —-x

23" — x+3

—2x" +2x

—3x + 3

—3x + 3
0

L xS x+3=(x-1) (x1-2x-3)
= (x=1) (x =3x+x-3)
= (x-1) [x(x=3) +1(x-=3)]

= (x=1) (x-3) (x+1)
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27.1f 1° +ay” + by + 6 is divisible by y - 2 and leaves remainder 3 when divided by y -

3, find the values of a and b.
Ans. Let

ply) = Vot + by + 6
p(y) is divisible by y — 2

ThenP (2)=0

P +ax2'+bx2+6=0
E+da+2b+6=10

4a+2b= —14

2asb= -7 (i)

If p (y) is divided by y-3 remainder is 3
S p(3F3

¥ +ax3" +bx3+6=3
9a+3b=-30

3a+b=-10 --(ii)

Subtracting (i) from (ii)
-a=3anda=-3

Puta=-3ineq (i)
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28. Factories x5 — 64

Ans. - —§4

= Ex::]_-“-_ [22 ]3

= (x*2%) [x*+4x*+16]

= (x+2) (x-2) (x*+4x°+16)

29. The volume of a cuboid is given by the algebraic expression ky2-6ky+8k. Find the
possible expressions for the dimensions of the cuboid.

Ans. Given volume of cuboid

fo® — 6k + 8k

=k [y —6y+8]
Evi-4v-2v+§]
=k[y(y4)-2(y-4)]=k(y-2) (v4)
Thus dimension of cuboid

k (v-2) and (v4)
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CBSE Class 9 Mathemaics
Important Questions
Chapter 2
Polynomials

4 Marks Questions
1. Classify the following as linear, quadratic and cubic polynomials:
M x +x
(i) 3 —x°
(i) y+ 17 +4
(v) 1+x
(v) 3t
(vi) ;.2
(vi) 757
Ans.
W x? +x
We can observe that the degree of the polynomial y* + - is 2.
Therefore, we can conclude that the polynomial 1~ + 4 is a quadratic polynomial.
(ii) - — 3~
We can observe that the degree of the polynomial y — - is 3.

Therefore, we can conclude that the polynomial - — 4~ is a cubic polynomial.

(iif) y+ p* +4
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We can observe that the degree of the polynomial -+ J,-: + 41is 2.
Therefore, the polynomial 1+ J,-: + 4 1is a quadratic polynomial.

(V) 1+x

We can observe that the degree of the polynomial (1 +x |is 1.

Therefore, we can conclude that the polynomial ] + - is a linear polynomial.
) 3¢

We can observe that the degree of the polynomial | 37 is 1.

Therefore, we can conclude that the polynomial 3z is a linear polynomial.
(vi) 5.

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

Therefore, we can conclude that the polynomial ;. is a quadratic polynomial.
(viD) 7,7

We can observe that the degree of the polynomial 7 5~ is 3.

Therefore, we can conclude that the polynomial 7 47 is a cubic polynomial.

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

M plx)=3x+1 x:—%

() p(x)=5x—mT x=

| e

(i) p(x|= -1 x=-11

(iv) p(x)=(x+1)(x-2). x=-12
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W plxj=x". x=0

=lx+m. x= _T

=5

i) p| x|

(vii) p(x)=3x" -1

bt | b=

(viii) p(x)=2x+1

X =—=

| =3x+1,

Ans. (l)p |. T
— is equal to zero or not

We need to check whetherp | x)|=3x+1atx=

=3x+1=3 ‘%| +1=-1+1=0
x| =3x+1.

&
L

-
i 'h

.I.E;I i

1]

. 3)

Therefore, we can conclude that ;- = ——is a zero of the polynomial 7| x
3

cn o 4
Wp(x)=5x—T,x=—
i 5
4.
We need to check whether p | x| = 5x— T at x = — is equal to zero or not
i 5
."-_]_ -"': -."- _‘I_ ":
p,-|=%—-|—7=4-1
s Ths)
4. .
Therefore, - = —is not a zero of the polynomial p|x|=3x—T.
z i

x=-1.1

(i) p( x| =x" -1
We need to check whether p (x| = x* —1 at x =—1.1is equal to zero or not
@) www.studentbro.in
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At x=-1

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

Aty =1

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

Therefore, x = —1.1 are the zeros of the polynomial g _T:l = —1.

(V) p(x|=(x+1)(x—-2), x=-12

We need to check whether p( x| =(x+1)(x—2) at x = -1, 2is equal to zero or not.
Aty =-1

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

Aty =2

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

Therefore, x = —1, 2 are the zeros of the polynomial p (x) = (x +1)(x—2].
W plx)= . x=0

We need to check whether g ( _T:l =" at x = 0is equal to zero or not.
2(0)= ['_D_']: _0

Therefore, we can conclude that - = (J is a zero of the polynomial & ([x]= _'l{: .
) p( x| =lx+m, .T=—T

We need to check whether plx|=k+matx=——1Is equal to zero or not.
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pl—7 =l 7

S e L -

m ,
T +m=m+m=0

Therefore, v = —E is a zero of the polynomial p ( _T:l =lx+m.
. - 1 2
Widplx)|=3x -1, x=—-—4.—&

. . 5 1 2
We need to check whether p( x)=3x" -1 at x= —E : E is equal to zero or not.

-1
Atx=—F
V3
- 1 3 - 1 x\lj fl \
—— =3 ——4= | -1=3 = |-1=1-1=0
ATRTTUA) 3)
2
Atx=—F
V3
9 " 2 .
p|—=|=3| = | -1=3 = |-1=4-1=3
.'\..\_'l.E -._I : ,\E | 'h __.l
Therefore, we can conclude that x = % is a zero of the polynomial p ['_ x_'] =3x —1but
-1, e ,
I:ﬁls not a zero of the polynomial p| x| =3x" —1.
ey s 1
(viid) p (x] = Jx+1, X=—=

. 1.
We need to check whether plx)= 2w +1 at w=——1s equal to zero or not.
: 9
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1) 1)
~Z|=2l -2 |+1=—1+1=0
z 2 ) L 2)
1. A
Therefore, + = -3 is a zero of the polynomial p [_J:_ =2x+1

3. Find the remainder when -~ + 3, + 341 is divided by

® x -1

(i) x—

bt | =

(iii) x

(v) r= T

(V) 54 2x

Ans.

Dx=1

We need to find the zero of the polynomial x —1 .
x+1=10 — x=—1

While applying the remainder theorem, we need to put the zero of the polynomial x —1 in

the polynomial 1 + 35 +3x+1, o get
plx)= ¥ +3x +3x+1
p(0)=(=1) +3(-1) +3(-1)+1
=-1+3-3+1

=0

Therefore, we conclude that on dividing the polynomial 1~ + 3% + 3 +1byx+1, we will
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get the remainder as 0.

. 1
(i) x——
2
We need to find the zero of the polynomial x—% .
1
x——=10
2
1
= X=—
2

While applying the remainder theorem, we need to put the zero of the polynomial » — i in
7
the polynomial * + 33* + 3v+1, to get

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

1 1 ‘I ].\'hl
=2 +3 2 +3 2+
pal.' 2) L2) .2
1 /1Y 3
=—+3 — +—+1
g l4) 2
1+6+12+8
8
27
8
T T . 3 5 1 .
Therefore, we conclude that on dividing the polynomial +* + 33 + 3 +]1 by x— = we will
27
get the remainder as E .

(iii) x
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We need to find the zero of the polynomial x .

x=10

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

polynomial -~ + 35 +3x+1, to get
plx)=x +3x +3x+1
p(0)=(0) +3(0)" +3(0) +1

= 0+0+0+1

-1

Therefore, we conclude that on dividing the polynomial 1~ + 3+ + 341 by x , we will get

the remainder as 1.
(iv)x=7T
We need to find the zero of the polynomial x - 7.

x+a=0
—=x=—T

While applying the remainder theorem, we need to put the zero of the polynomial x — .7 in

the polynomial 5~ + 33~ + 3 +1, to get
plx)= x +3x +3x+1

p(-m)= ['_—,-T_'I': +3(-m) * 43 (—m)+1
=—1T +37 -37+1.

Therefore, we conclude that on dividing the polynomial 1+ + 33+ + 3 +1byx = 7, we will

get the remainderas— + 31 —37+1.

W)s+-2x
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We need to find the zero of the polynomial & + 2.

)

+2r=

Ly

=
Il
I
bt | L

While applying the remainder theorem, we need to put the zero of the polynomial 5 + 2 xin

the polynomial ~ + 33* + 3v+1, to get

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

N _(23Y sl 3Y a5y
—— = = +3 - +3 -1+
P\ 72) 2) TLo2) L 2)
125 (25 15
=——+3 — |——=+1
8 1) 2
125 75 15
= T+

—125+150-60+8
8

27
T-

4. Determine which of the following polynomials has | x+1)a factor:

@ ¥ +x* +x+1
() v* + ¥ +x* + x+1
(i) * +3%¢ +3° +x+1

@) ¢~ —( 242 ) x++2

Ans. () +x* + v +1
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While applying the factor theorem, we get
plx)=x+x +x+1

=1+1-1+1

We conclude that on dividing the polynomial 1 + +-* + ++1by[ x+1], we get the

remainder aso.

Therefore, we conclude that| x+1}is a factor of + + ++* + v +1.
() x® 407 +x" +x+1

While applying the factor theorem, we get

plx)= x4 4t +x+l

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

We conclude that on dividing the polynomial x* + 5 + 3~ + x+1by(x+1], we will get the

remainder asl1, which is not 0.

Therefore, we conclude that| x+1)is not a factor of +* + © + % + v+ 1.

(i) x* + 327 +3x7 + x+1
While applying the factor theorem, we get

plx)= X +3x +3x0 +x+1
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pl-1)= ['_—1_'|"t +3 ['_—1_'|3 +3 ['_—1_1: +(-1)+1

=1-3+3-1+1

We conclude that on dividing the polynomial x-* + 357 +3x* + x+1by(x+1], we will get

the remainder as 1, which is not 0.

Therefore, we conclude that | x + 1:| isnot a factor of +* £ 3+ + 33 + v+ 1.
@) -3 —(2+ J’E.] Xx+2

While applying the factor theorem, we get

plx)= v —xt —| 2+~JE] x+2

p(=1) =(-1 =(-1)" —(2+ ﬁ_] (1) ++/2

=—1-1+2+2+2

We conclude that on dividing the polynomial x° —x~ —| 2+ \E |2+ \E by|x+1|, we will

get the remainder as 2 ﬁ , which is not 0.

Therefore, we conclude that| x+ 1] is not a factor of x° — - — | 2+ y‘r':" | X+ -\E )

5. Expand each of the following, using suitable identities:
@ (2x—y+z)

@) (—2x+3v+2z)
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(i) (3 —Tb—c)’

-

(v) [ —2x+35y-3z)

- al

w Loy
4 2 )

Ans.

@ (2x—y+2z)

Weknow that(x+ y+z) =x"+17 + 2" + 23+ 21z +2z7x.

-

We need to apply the above identity to expand the expression| 2x— 1+ 2] .

[2x—v+z) =[F2I+[' —v) +z|

al =

=(2x) +(—¥) +( z.']: +2x 2% (—y)+2x(—y)xz+ 2%z % 2x

=4x' +y' + 2 — 4y —2yz +4zx.

(i) (2 +3y+22)

We know that | x + J.'+z_']: =x+y +2° +2xy+2yz +2zx.

We need to apply the above identity to expand the expression [—2 v+ 3 v+ 2;_-_']: .
(—2x+3y+ Ez_']: = [['_—EJ:_'] +3v +Ez]:

=(=2x) +(3p)" +(22)" + 2% (—=2x) % 3y + 2x3yx 2z + 2x 2z x( 2x)
=4x? 491 +42 —12x+1217 —82x

(i) (3a—7h—c)’
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We know that [:J:+ v+ z_']: =x"+y + 204+ 2+ 2vz 4+ 2z2x.

We need to apply the above identity to expand the expression [3._-1 75— .:_']: .
(3a-T5—c) =[3a+(~T8)+(~¢)]

=(3a) +(-78)" +(—c) +2x3ax(=7b)+2x(=7b)x(—¢c)+2x(—c)x3a

=9a" +495" + ¢’ —42ab +14bc —bac.
(V) (-2x+35y-3z)
We know that(x+ y+z)" = X'+ + 2+ 2+ 2z +22x

-

We need to apply the above identity to expand the expression [_j v+ 5 v— 3z ] .
(<2x+3y=32) =[(-2x)+5y+(-32) ]
=(-2x)" +(5p) +(B32)" +2x(2x)x 5y +2x5px(-32) + 2x(-32) x(-2x)

=4yt +2507 4927 — 2000 —301z +122x.

-

-
-

w 1oLy
4 2 )

£ -

We know that(x+ y+z)" =x +3° + 2"+ 23+ 23z +2zx.

_.-" 1 1 "'-\.I 3 r a ra b '\'1| —!:
—a——=b+1] :i—+ —=|+1]
4 2 ) |4\ 2) ]
‘ay foBY o N T b a
=/ = 4 = H(D) 20— 2% —— x4 2
4 L 2] ' - 2 ) 2 ) 4

Get More Learning Materials Here : & m @) www.studentbro.in



a b ab _ a
=+ +l- b+
16 4 4 2

6. Factorize:

D 4x" +917 +1627 +12xy —24vz - 162z

()27 + 17 +821 = 22+ 4212 -8

Ans.

D 4x" +917 +1627 +12x =241z — 163z

The expression _1_1;: +9}-: +1|53: +12xy—24yz—16xz can also be written as
(2x) +(32) +(—42) +2x2xx 3y + 2 x3y x(—4z) + 2x (—42) x 2.

We can observe that, we can apply the identity

['_ x+ v+ z_']: =%+ J,': +z20 4+ 2x1+ 2yz + 2z with respect to the expression
(2x) +(33) +(—42) + 2% 2x0x3y+2x 3y x (—42) +2x(—42)x 2x, to get

['_2.1’+33.'——12_']:

Therefore, we conclude that after factorizing the expression

4" +937 +1627 +12: — 243z — 163z, we get( 2x+31—4z] .
()27 + 17 +821 = 22+ 44212 -8z
We need to factorize the expression 2% + 37 + 827 — 2.2+ 44212 - 8= .

The expression 2_1;: + 1-: + Sz: — 2 d2vp+ 440217 —8x= can also be written as
p ] ] ]

[ —\Exf: +Hy) +{2422 ]: + 20 —2a |y 20 | 2422 |+ 2 2422 )¢ [ —2x).

We can observe that, we can apply the identity
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(x+y+z) = x' 4+’ 427 + 23+ 2z + 2z with respect to the expression

(—2x) + () +(2422) + 2x(=x) e+ 2xx( 22z )+ 2 (2422 ) < —2).

to get

(—Zx+y+2422)

Therefore, we conclude that after factorizing the expression

2_‘!{2+:L':+SE:—E\El}'+—1-\.ﬁ,}2_g-"‘2’Weget[._ﬁr-i_'}.-i_:ﬁz]:'
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CBSE Class 9 Mathemaics
Important Questions
Chapter 2

Polynomials

5 Marks Questions

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

() p(x|=x-5

(iii) p(x)=2x+35

(iv) p(x|=3x-1

W) plx)=3x

Vi) p(x)=ax, a=0

(vii) p(x|=cx+d.c 20, c.d are real numbers.

Ans.

M plx)=x+5

ax+ b, where a=0 and b = 0. and a and b are real numbers , we need to find

plx)=0.
On putting p( x| = x+ 5 equal to 0, we get

r+5=10
= x=-5
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Therefore, we conclude that the zero of the polynomial z | x| =x+5is-5.
() p(x)=x—5

ax+ b, wherea=0 and b 20, and a and & are real numbers, we need to find

plx)=0.

On putting p( x| = x— 5 equal to 0, we get

L

L

.-'I..-_

= x=3
Therefore, we conclude that the zero of the polynomial zz( x| = x — 5 is5.
(i) p(x) =2x+5

ax+ b, wherea=0and b =20, and a and & are real numbers, we need to find

plx)=0.

On putting p( x| = 2x+ 5 equal to 0, we get

. .. —5
Therefore, we conclude that the zero of the polynomial p| x| = 2x+ 5is —.
: 2

(iv) p(x)=3x-12

ax+ b, where a=0 and 5 =0, and o and b are real numbers , we need to find

plx)=0.

On putting z| x| = 3x— 2 equal to 0, we get
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3x—

b
Il
=

= X=

d | b2

-
Therefore, we conclude that the zero of the polynomial p( x| =3x—2is —.

W plx)=3x

ax+ b, wherea=0and b =20, and a and & are real numbers, we need to find

plx)=0.
On putting p | x| = 3x equal to 0, we get

3x=0
= x=0

Therefore, we conclude that the zero of the polynomial p|( x| = 3xis0.
V) plx|=aca=0

ax+ b, where a=0 and b = 0. and a and b are real numbers , we need to find

plx)=0.
On putting p| x| = ax equal to 0, we get

ac=10

= x=10
Therefore, we conclude that the zero of the polynomial z( x| = ax.a = 0 is 0.
(i) p(x)=cx+d.c 20, c,d are real numbers.

ax+ b, where a =0 and b # 0, and a and b are real numbers , we need to find

plx)=0.
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On putting p( x| = cx+ d equal to 0, we get

cx+d =10
d

= xX=——.
o

Therefore, we conclude that the zero of the polynomial

. i i . a
plx)=cx+d.c=20,c.d are real numbers is——.
A -

2. Check whether 7 + 3 is a factor of 3 + 7.

Ans. We know that if the polynomial 7 + 3 x-is a factor of 35~ + 7+, then on dividing the

polynomial 33~ + 7y by 7 + 3, we must get the remainder as 0.

We need to find the zero of the polynomial 7 + 3.
T+3x=0

= x=——_
3

While applying the remainder theorem, we need to put the zero of the polynomial 7+ 33 in

the polynomial 3 + 7+, to get

plx)= 3 +Tx

P I B DY
C3) U 3) U 27) 3

343 49 -343-147

9 39

 —490

=

We conclude that on dividing the polynomial 3 _15 + T+ by 7 +3x, we will get the remainder
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—490
9

as , which is not 0.

Therefore, we conclude that 7 + 3 is not a factor of 33 + 7T +.

3. Factorize:

M ¥ —2x" —x+2

() »° —3x" —9x—3%

(i) 57 +13x" +32x+ 20

(v) 217 +1° =2v-1

Ans.

O x —2x" —x+2

We need to consider the factors of 2, which are =1, 2.

Let us substitute 1 in the polynomial 1~ — 2% — -+ 7, to get
(17 =2(1) =(1)+2=1-2-1+2=0

Thus, according to factor theorem, we can conclude that| x —1 | is a factor of the polynomial

r=2x—-x+2.

Let us divide the polynomial 1~ — 2% — v+ 2 by [ x—1], to get
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o

l’—l) x —2x —x+2

i
(]

X —XxX

[ )

_.-II.- — .-II.-

—x" +x

—2x+2

—2x+ 2

_ 0
x —2x —x+2= [x—1) [...T: -x- 2_'].
v —2x' —x+2= (x—1) (' —x—2]
=(x-1)(x" +x—2x-2)
=(x=1)[x(x+1)=2(x+1)]
=(x—1)(x—2)(x+1).
Therefore, we can conclude that on factorizing the polynomial 4 — 2% — 4+ 2, we get
(x—1)(x—2)(x+1).
(i) x* —3x" —9x—3%
We need to consider the factors of —5, which are=1. =5 .

Let us substitute 1 in the polynomial 1~ — 33* — Gy — 5, to get

=—1-3+9-3=0

L

Thus, according to factor theorem, we can conclude that( x + 1 :| is a factor of the polynomial

r —a3x —9x-5.
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Let us divide the polynomial 1~ —34° —Qw—Sby(x+1], to get

vt —4x—5
1’+1)f -3x -9x-5§
¥ +x
-4 —-0x
—dx —dx
—Sx—5
—Sx—5
0

v =3y —0y—45= ['_-T+ 1_'] [..-T: _'hf_i..]
= (x+1)(x" + x=5x-5)
=[x+u[xpr+U—5pr+H]
=(x+1){x—5)(x+1).

Therefore, we can conclude that on factorizing the polynomial 1 — 3, — 9+ — 5, we get

(x+1)(x—5)(x+1).

(i) o~ + 13x" +32x+ 20

We need to consider the factors of 20, which are =3 =4 =2 +1.

Let us substitute —] in the polynomial 1~ + 13+ + 32+ 20, to get

(—1) +13(=1) +32(=1)+20=—-1+13-32+20 =-20+20 =0

Thus, according to factor theorem, we can conclude that( x +1 :| is a factor of the polynomial

v +13x7 +32x+20.
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Let us divide the polynomial * +13x” +32x+ 20by(x+1], to get

v +12x+20
J:+l)f +132 +32+20

-

X +x

12x* +32x

12x° +12x

20x+20
20x+20

0
w +13x +32x+20=( x+1){x" +12x+20)

=(x+1){x" +2x+10x+ 20|

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

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

Therefore, we can conclude that on factorizing the polynomial 4~ + 13x* + 32+ 201, we get

(x+1)(x—-10)(x+2).
(V) 217 + 1" =2v-1
We need to consider the factors of —], which are+1.

-
El

+37—2y—1,t0get

o

Let us substitute 1 in the polynomial I v
2(1)7+(1) =2(1)-1=241-2-1=3-3 =0

Thus, according to factor theorem, we can conclude that| 1 —1} is a factor of the polynomial

2}.: 437 _2}._1.

Let us divide the polynomial 21 + 1* =21 —1by( ¥ —1}, to get
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442 -2y-1=(y-1) (232 +3y+1)

-
i

=12y +

[ ES)

'+ v+1)

b
et

= ['.

St

=(y=1)[20(y+])+1(y+1)]

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

Therefore, we can conclude that on factorizing the polynomial 2 }-3 + J,-: —2v—1,we get

(¥=1)(2y+1)(v+1).

4.Ifx?>-bx+c=(x+ p) (x - q) then factories x% - bxy + (:y2
Ans. We have x2—bx+c=(x+p|(x—g)

© —bx+c=x +(p—qg)x—pg

Equating coefficient of x and constant

—b=p-gandc=-pg

Substituting these values of b and c in _1;: - .l;uj,- + f_}-:: We get
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X +(p-g)x—pg’
X+ pXy— gy — pay’
x(x+py)—qv(x+ py)

(x+pyv)(x—qv)

5. Factories (2x - 3y)® + (3y — 4z)3 + (4z - 2x)3

Ans.Let a=2x—3y, b=3v—4z, ¢=4z-1x
Ihe:ia+b+ﬁ=}f—%+%—ﬁ+ﬁ—}f=0

o +F +c =3abc

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

=6(2x-3y)(3yv—4z)(2z—x]

6. Factories: 12 [ v +7y :]2 -8 [ v +7y _'] (2y—1)-15(2y - 1_]E

Ans. Letg=1"+7y, b=2v-1

Then 121" +73)0" =80  + T2y -1 -15(2y-1)°
=12a —8ab-15b"

=12a" —18ab+10ab—-15b

= 6a(2a—73b)+ 5b(2a- 3b)

= (2a-3b)6a+5b)
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Puta=y' +7Ty and b=2y -1
=[2(3" +71) =32y -DI6(" + 71+ 352y 1)
=[2v +14}'—5}'+3][l53.':+42_}'+10}'—5]

=217 +8y+ 361 +52v-5)

7. Factories x% + 8y® - z6+6x2%y?z?

Ans. "+ 817 -z 4617

=G @+ 36D @) (2D

- [x 2 _|_}.: —z:] [(x :j: +[:2}'::]: +(—z:j: 5 xl}': _2}.:(_;_,:) 5 x(—z:j:

= x4+ -2 ERP 4+ -2y 20 XY

8. Factories: i[jx+ 51 +' — v+
27 3

1 _ . 5 37 [ 3 2 T

i—[ x+ 3}]| +——v+_z |+ -z ——x

L3 I A -
- -5 3

Let —(2x+51)=a ?}+ z=h

2 5 5
at+b+c=—x+—v——1v+
3 3 3

a b+ =3abe
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Lid
W

d
o

=—{1x+351) - '

e - " -

= %EZI+ 51) (20v—-9z) (9z +8x)

@g www.studentbro.in





