Mathematics
(www.tiwariacademy.in)
(Chapter - 2)(Polynomials)
(Class - 9)
Exercise 2.1

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

Max?=3x+7 (W)y*+V2 () 3V + ev2 [h1y+§ (v) x'° 4 y? 4 £%
£ Answer 1:

(D4x* =3x+7  Polynomials in one variable as it contains only one variable x.

() y* +v2 Polynomials in one variable as it contains only one variable y.

(W) 3VE+ V2 = 3ti + tv3, It is in one variable but not a polynomial as it contains [t%]. in which
power is not a whole number.,

(iv)y + i = y + 2y~", It is in one variable but not a polynomial as it contains (y~*), in which power

is not a whole number.
(v) x'* + y* + £, Itis a polynomials in three variable as it contains three variable (x, y, t).

Question 2:

Write the coefficients of x? in each of the following:

M2+x?+x ()2 -x*+x* (i) T x* + x (iv) Vix -1
£ Answer 2:

(i) In 2 + x* + x the coefficientof x%is L.

(ii) In 2 = x? 4 x* the coefficient of x? is =1.

(i) In 3x? + x the coefficient of x? is 3.

(iv) In vZx = 1 = 0.x* 4 VZx — 1 the coefficient of x? is 0.
Question 3:

Give one example each of a binomial of degree 35, and of a monomial of degree 100,
€ Answer 3:

A binomial of degree 35 = x*® + 3 and a monomial of degree 100 = 3x!%

Question 4:
Write the degree of each of the following polynomials:
(1) 52 + 4x* + 7x (1) 4—y? (i) 5¢ - V7 (iv) 3
£ Answer 4:
(i) The degree of S5x' + 4x* + 7xis 3. (1) The degree of 4—y" is 2.
(11) The degree of 5t - V7 = 5t' — T is 1. (iv) The degree of 3 = 3x" is 0.
5:
Classify the following as linear, quadratic and cubic polynomials:
(i) x* + x (M) x - x* (W) y +y* + 4 ()1 +x
(v) 3t (vi) r? (vii) 7x?
£ Answer 5:
(1) x* + x Quadratic polynomial. (i) x = x* Cubic polynomial,
(i) y + ¥* + 4 Quadratic polynomial. (iv) 1 + x Linear polynomial.
(v) 3t Linear polynomial. (vi) r* Quadratic polynomial.

(vii) 7x* Cubic polynomial.
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Exercise 2.2
Question 1:
Find the value of the polynomial 5x — 4x? + 3 at
(i(Jx=0 (i) x = -1 (i) x = 2
£ Answer 1:

Letp(x) =5x = 4x* + 3

(i) Putting x = 0, weget: p(0) =5x0—-4(0)* +3 =3

(ii) Puttingx = —1, weget: p(-1) =5x(-1)-4(-1)*+3=-5-44+3=-6
(iif) Putting x = 2, weget: p(2) =5x2—4(2)* +3=10-16+3 = -3

Question 2:

Find p(0), p(1) and p(2) for each of the following polynomials:
MDply)=y'-y+1 (W) ple) =2+¢+2t* - ¢*
(i) p(x) = x* (i) p(x) = (x = 1)(x+ 1)
£ Answer 2:

Mp(y)=y*-y+1
Putting y = 0, we get
p(0)=0¢=04+1=1
Putting y = 1, we get
p(l)=1 =1+1=1
Putting y = 2, we get
p(2)=22-2+1=3

(iip()=2+¢+ 2t2 -¢?

Putting t = 0, we get

p(0) = 2 + 0 + 2(0)* - (0)* = 2

Putting t = 1, we get
p(1)=2+14+2(1)*-(1)'=2+1+2=1=4
Putting t = 2, we get
p(2)=2+2+2(2)’-(2)*=2+2+8-8=4

(iii) p(x) =
Putting x = 0, we get
p(0) = (0)* =0
Putting x = 1, we get
p(1) = (1) =1
Putting x = 2, we get
p(2) =(2)* =8

(iv) p(x) = (x = 1)(x + 1)
Putting x = 0, we get
p(0)=(0=1)(0+1)=~1
Putting x = 1, we get
p()=(1-1)(1+1)=0x2=0
Putting x = 2, we get
p2)=(2-1)(2+1)=3
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Question 3:
Verify whether the following are zeroes of the polynomial, indicated against them.
Mp(x) =3x+1; x=-2 () p(x) =5x-m x=23
() p(x)=x*-1; x=1,-1 (iv) p(x) = (x +1)(x - 2] x ==],2
(Vp(x) =x% x=0 (vi)p(x) =lx+m; x= -T
Vi) p() =32 - 1; x=-%, & (vil) p(x) = 2x + 1; x =1
£ Answer 3:

Mpx)=3x+1; x= —%

Putting x = -%.weget
1 1
p(-i)-Ex(-§)+1-—1+1-ﬂ

Here,p(— %) = (), Hence, x = —%isa solution of p(x) = 3x + 1.
([ip(x)=5x-m x= j:

I’uttlngx-i.wegut

(-5 (Y -nm1-1

Here, p (?t) # 0, Hence, x = i is not a solution nfp(x} =5x-nm
([if)p(x)=x*-1; x=1,-1

Putting x = 1, we get

p(D=(1)2=1=1=-1=0

Here, p(1) = 0, Hence, x = 1 is a solutionof p(x) = x* - 1.
Putting x = -1, we get

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

Here, p(=1) = 0, Hence, x = =1 is a solution of p(x) = x* = 1.
(W) plx) =(x+1)(x-2); x=-1,2

Putting x = —1, we get
p(-1)=(-14+1)(-1-2)=0x(-3)=0

Here, p(—1) = 0, Hence, x = —1 is a solution of p(x) = (x + 1)(x - 2).
Putting x = 2, we get

p(2)=(2+4+1)(2-2)=3%x9=0

Here, p(2) = 0, Hence, x = 2 s a solution of p(x) = (x + 1)(x = 2).
Wpx)=x% x=0

Putting x = 0, we get

p(0) = (0)* =0

Here, p(0) = 0, Hence, x = 0 is a solution of p(x) = x?.

(vi)p(x) =Ilx+m; x= —?

Putting x = —?.WEIII

m m
p(-T)-!x(—T)+m-—m+m-ﬁ
Here,p(— f:?) =0,
Hence, x = —?153 solution of p(x) = Ix + m.
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= (=1 + (=12 +(-1)+1==1+1=1+1=0
Since, remainder p(—1) = 0, hence g(x) is a factor of p(x).

(p(x)=x*+3x"+3x+1land g(x) =x+2

Puttingx+ 2 =0, weget x = -2

Using remainder theorem, when p(x) = x* + 3x 4+ 3x + 1 is divided by g(x) = x + 2, remainder
is given by p(—2)

= (=27 +3(=-2P+3(-)+1==-8+12—-6+1==1

Since, remainder p(—=2) = 0, hence g(x) is not a factor of p(x).

(i) p(x)=2'-4x*+x+6and g(x)=x-3

Puttingx — 3 =0, weget x =3

Using remainder theorem, when p(x) = x’ = 4x? + x + 6 is divided by g(x) = x = 3, remainder is
given by p(3)

=3P -4 +(3N+6=27-364+3+6=0

Since, remainder p(3) = 0, hence g(x) is a factor of p(x).

Question 3:

Find the value of k, If x - 1 is a factor of p(x) in each of the following cases:

Mpx)=x*+x+k (i) p(x) = 22 + kx + V2

() p(x) = kx® = Zx + 1 (W) p(x) = kx? - 3x + k
Answer 3:

Mplx)=x*+x+k

Puttingx = 1=0,weget x =1

Using remainder theorem, when p(x) = x* 4+ x + k is divided by x — 1, remainder is given by p(1)
=(1P¥+(+k=2+k

Since x — 1 is a factor of p(x), hence remainder p(1) =0 =22+ k=0=2k = -2

(i) p(x) = 2x* + kx + V2

Puttingx — 1 = 0, we get. x = 1

Using remainder theorem, when p(x) = 2 + kx + vZ is divided by x — 1, remainder is given by
p(1) =201 + k(D) +VZ=2+k+v2

Since x — 1 is a factor of p(x), hence remainder p(1) = 0= 2+ k+VI=0=k=-2-2

(if) p(x) = kx® —VZx + 1
Puttingx — 1 =0, weget x = 1

Using remainder theorem, when p(x) = kx* — vZx + 1 is divided by x — 1, remainder is given by
p(1)

=k(1)? =2 +1=k—-y2+1

Since x = 1 is a factor of p(x), hence remainderp(1) =0 = k=vZ+1=0=2k=+2-1

(iv)p(x) = kx? —-3x + k
Puttingx — 1 = 0, we get x = 1
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Using remainder theorem, when p(x) = kx® = 3x + k is divided by x - 1, remainder is given by

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

Since x — 1 is a factor of p(x), hence remainder p(1) = 0 = 2k =3 = 0 = k =

Question 4:
Factorise:

() 12x* = 7x + 1

() 6x2 + 5x - 6

£ Answer 4:
()12x* = 7x +1
=12x = (4+ x+ 1
=12x=4x=-3x+1
=4x(3r-1)-1(3x-1)
= (3xr-1)(4x-1)

(ih) 6x* + 5x - 6
=6x?+(9-4)x -6
=6x'+9x-4x-6

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

Question 5:

Factorise:
Mx*-2x*=-x+2

(b)) x* + 13x% + 32x + 20
£ Answer 5:
Mx?=-2x*-x+2
letp(x) =x = 2xT = x4 2
Putting x = 1, we get

p()=(1Y-201P2-(1)+2=1-2-142=0

= x — 1 is a factor of p(x).

x—1

So, p(x) = (x = 1)(x? —x - 2)

xt-x-2

P =-2xi—-x+2
x- x*
- 4+

—xl—x42
-xt 4+ x
..l- —

-2x+2
-ix+2
-+ _

(ii) 2x2 + 7x + 3
(v) 3x? = x - 4

(ii) 2x* + 7x + 3
=2x'4+(6+1)x+3
=2x'+6x+x+3

= 2x({x +3) + 1(x + 3)
=(x+3)(2x+1)
(iv)3x—x—4

=3 =(4=3)x -4
=3x-4x+3x-4
=x(3x—4)+1(3x—4)
=(3xr-4)(x+1)

(i) x* —32* —9x -5
(W) 2y* +y* =2y -1

0

s(r=-12-x-D=(x-Dx*-(2-1)x-2]
= (x=Dx*=2x+x=2] = (x = 1)[x(x = 2) + 1(x = 2)]

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



TET TT TET rrmwErEETTTE TEwT

[l:hnpur 2)(Polynomials)
(Class - 9)
(iv)2y* +y* =2y -1
Letp(y) =y* +y* =2y -1
Putting y = ~1, we get
p(-1) =2(-1)* +(-1) = 2(=1)=1=-2+1+2-1=0
= ¥ + 1 is a factor of p(y).

2yl —y=1
y+1 | 2y +y*=-2y-1
2y? + 2y?

"]"1_}'
+ 4+

+ +
0

So, p(y) = (y + 1)(2y* =y - 1)
=(y+1)2y’-y-1)
=(y+1)[2y}-(2=-1)y-1]
=(y+1)[2y* -2y +y—-1)
=+ D2y(y-1)+1(y - 1))
=+ 1y-1)2y+1)
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(vii)p(x) =3x2-1; x = b L
Putting x = -4-1?, we get
F)

p(—‘%)-:‘-(-%) —1-3:%—1-1—1-0

Here, p (— “%) = (), Hence, x = —% is a solution of p(x) = 3x* -1,

Putting x = %, we get
z

p(%)-ﬂ(%)—l-ﬂx%—l-#—l-ﬂ |

Here, p (;E) # 0, Hence, x = :;gi! not a solution of p(x) = 3x* -1, |
(vill) p(x) =2x + 1; x =§

Pul:tingx=§.weget:p(%):ZxG}+1=1+1=2 |
Here, p G) # 0, Hence, x = %ls not a solution of p(x) = 2x + 1.

Question 4:

Find the zero of the polynomial in each of the following cases:

(px)=x+5 (W)p(x)=x-5 (iil) p(x) = 2x + 5 (W)p(x)=3x-2

(v) p(x) = 3x (vi)p(x) =ax, a#0 [vil) p(x) =cx +d; c¢#0, ¢, darereal numbers.

£ Answer 4: |

(Mpx)=x+5

Puttingp(x) =0, weget: x+5=0 =2 x = =5
Hence, x = =5 is a zero of the polynomial p(x).
() p(x) =x-5

Putting p(x) =0, weget: x =5 =0 =s x = 5§ -
Hence, x = 5 is a zero of the polynomial p(x).
(iii) p(x) = 2x +5

Puttingp(x) =0, weget: 2x 4+ 5=0 =2 x = -

B

Hence, x = —E is a zero of the polynomial p(x).
(iv)p(x) =3x -2
Puttingp(x) =0, weget: 3x - 2=0 =2 x =

s

Hence, x = ; is a zero of the polynomial p(x).

(v) p(x) = 3x

Putting p(x) =0, weget:3x =0 =2x=0
Hence, x = 0 is a zero of the polynomial p(x).
(vi)p(x) =ax, a=0

Puttingp(x) =0, wegettax =0 =x=10
Hence, x = 0 is a zero of the polynomial p(x).

(vii) p(x) =cx +d; c =0, ¢, dare real numbers.

Putting p(x) = 0, weget:cx+d =0 ==.r=-§ |

Hence, x = —-E is a zero of the polynomial p(x).
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Question 1:
Find the remainder when x* + 3x* + 3x + 1 is divided by:
(Mx+1 () x -3 (i) x (W) x +n (v) 5+ 2x

£ Answer 1:

Letp(x) =x*+3x* +3x +1

Mx+1

Puttingx + 1 = 0, we get, x = —1

Using remainder theorem, when p(x) = x* + 3x? + 3x + 1 isdivided by x + 1, remainder is given

by p(=1)
=(=1)+3(-1)2+3(-1)+1
==143-3+1

=0

nn:-%
Putting x —% = (), we get, x = %
Using remainder theorem, when p(x) = x* 4+ 3x% 4+ 3x + 1 is divided by x - %. remainder is given

@)
-(3) +3(3) +3@)+1

=1+3Hl+3?¢1+1

B 4 2
1+6+12+8 27
B 8
(iii) x

Putting x = 0, we get
Using remainder theorem, when p(x) = 23 + 3x° + 3x + 1is divided by x, remainder is given by

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

(iv)x+m
Putting x + m = 0, we get, x = —m

Using remainder theorem, when p(x) = 2* + 3x° + 3x + 1 isdivided by x 4+ m, remainder is given

by p(—n)
= (-m) + 3(-n)? + 3(-n) + 1
=-ngl4+3nt-3n+1

(v)5+2x
Putting 5 + 2x = 0, we get, x = —E
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Using remainder theorem, when p(x) = x* + 3x% + 3x + 1 is divided by 5 + 2x, remainder is

gven by ()

(- +2() (D
t—%+3x$—3x%+1
=125+ 150-60+8

27

8

Question 2:

Find the remainder when x* — ax? 4+ 6x — a is divided by x — a.

£ Answer 2:

Letp(x) =x*—ax?+6x—a

Puttingx —a =0, weget, x =a

Using remainder theorem, when p(x) = x* = ax* 4+ 6x — a is divided by x - a, remainder is
given by p(a)

= (a)? - a(a)* +6(a) —a

=a’*-aq'+6a—-a

= Sa

Question 3:
Check whether 7 + 3x is a factor of 3x* 4 7x.

£ Answer 3:
Letp(x) = 3x* + 7x

Putting 7 + 3x =ﬂ,weget,;¢=-§

Using remainder theorem, when p(x) = 3x’ + 7x Is divided by 7 + 3x, remainder is given by
7
o(-3)
7 7
=3(-3) +7(-3)

343 49
3
_ —343-147 490
= 9 T

Since, remainderp(—g # 0, hence, 7 + 3x is not a factor of 3x* + 7x.
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Exercise 2.4
Question 1:
Determine which of the following polynomials has x + 1 a factor:
Mx'+x*+x+1 ()x*+x'+x*+x+1
() x* +3x* 4 3x* 4 x 4 1 () x® —x? = (24 V2)x + V2
£ Answer 1:

(Lletp(x) =x*+x*+x+1

Puttingx + 1 = 0, we get. x = -1

Using remainder theorem, when p(x) = x* + x? + x + 1is divided by x + 1, remainder is given
by p(-1)

=(-17+(-1+(-D+1 =-141-1+1=0

Since, remainder p(=1) = 0, hence x + lisafactorof x* + x* +x + 1.

(i) Letp(x) =x*+x* +x? +x +1

Puttingx + 1 = 0, weget, x = -1

Using remainder theorem, when p(x) = x* + x + x* + x + 1 is divided by x + 1, remainder is
given by p(-1)

=(-1+(-1P+ (-1 +(-D+1 =1-1+1-1+1=1

Since, remainder p(=1) = 0, hence x + 1 is not a factor of x* + Crxlex+l,

(iii) Letp(x) =x* +3x" + 3x¥ + x + 1
Puttingx + 1 = 0, we get, x = -1
Using remainder theorem, when p(x) -‘gl" +3:’ 4+ 3x° + x+ lisdivided by x + 1, remainder is

given by p(-1)
=(=1+3(-1P+3(-1Y 2 +(-1)+1 w1 -3+3-14+1=1

Since, remainder p(—1) = 0, hence x + 1 is not a factor of x* + 3" + 30 +x+ 1.

(iv) Let p(x) = x* —x? — (2 + V2)x + V2

Puttingx + 1 = 0, we get, x = —1

Using remainder theorem, when p(x) = x* = x° = (2 + vZ)x + vZ is divided by x + 1, remainder
is given by p(—1)

= (=1 = (-1 - (2+V2) (-D+VZ=-1-142+2+/2=2/2

Since, remainder p(=1) # 0, hence x + 1 is not a factor of x* - x -(2+V2)x + V2

Question 2:

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

px)=2x+x-2x-1, gx)=x+1 (i)p(x)=x+3x+3xr+1, g(x)=x+2

(i) p(x) = x* —4x* +x+6, gx)=x-3

£ Answer 2:

Mpx)=2x"+x*-2x-1 and g(x) =x+1

Puttingx + 1 = 0, we get, x = -1

Using remainder theorem, when p(x) = 2x* + x? — 2x — 1 is divided by g(x) = x + 1, remainder
is given by p(—1)
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(i) x? = 3x? =9x -5
Let p(x) = x" = 3x* = 9x - 5§
Putting x = 1, we get
p{]}-{l]‘—i[‘l]‘—'ﬂ{l}—.’i-1-3-9-5-—!&11]
Putting x = —1, we get
p{-l}-{-l]’-![—l}!-ﬂ{—l]-E--I-!-I-“I-S-ﬂ'
= x + 1 is a factor of p(x).
x - 4x~5
x41 | P?=-3x*=-9x -5
x4 xt
|- -
—4x? -9x -5
—4x? - 4x
+  +

So.p(x)=(x+1)(x?-4x-5)

=(x+1){x*-4x-5)

=(x+1)[x*=(5=1)x=5]

=(x+1)x*=5x+x-5] 4

= (x+ 1)[x(x - 5) + 1(x - 5)] ¥ 4

= (x4 1){x=5)(x+1)

(W) x* + 1327 4 32x + 20

Let p(x) = x* + 13x? + 32x + 20

Putting x = —1, we get

p(=1) = (=1)" +13(=1)" +32(=1) + 20 = =14 13324+ 20=0
= x + 1 is a factor of p(x).

x4 12x + 20

x4+l | 24+ 1307+ 32x 4+ 20
x'+ x?

| 12x% 4+ 32x + 20
12x% 4 12x

20x + 20
20x + 20

0

So, p(x) = (x + 1)(x? + 12x + 20)

= (x + 1)(x* + 12x + 20)

= (x4 1)[x? 4+ (10 4+ 2)x + 20]

= (x4 1)|x* + 10x 4 2x + 20] = (x 4 1)[x(x + 10) + 2(x + 10)]
=(x+ 1)(x+10)(x +2)

= 1 A=
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Exercise 2.5
Question 1:
Use suitable identities to find the following products:
(i) (x + 4)(x + 10) (i) (x + 8)(x - 10) (iii) (3x + 4)(3x - 5)
) (* +3) (»*-3) (v) (3 - 2x)(3 + 2x)
£ Answer 1:
(i) (x + 4)(x + 10)
=x*4+(4+10)x+4x10 [+ (x + a)(x + b) = x* + (a + b)x + ab)
=x? 4+ 14x + 40
(ii) (x + 8)(x — 10)
=x?+(8-10)x+8x(-10) [+ (x + a)(x + b) = x* + (a + b)x + ab]
= x? - 2x — 80
(iii) (3x + 4)(3x - 5)
=(3x) +(4-5)3x+ 4 x(-5) [+ (x + a)(x + b) = x* + (a + b)x + ab]
=9x? — 3x — 20
i) (v +3) (" -3)
=00 - ()’ [+ (a+b)(@—b) = a? - b?]
4
(v) (3 - 2x)(3 + 2x)
=(3)* - (2x)* [+ (a + b)(a - b) = a* - b?|
=9 — 4x?
Question 2:
Evaluate the following products without multiplying directly:
(i) 103 x 107 (ii) 95 x 96 (iii) 104 x 96
£ Answer 2:
(i) 103 x 107
= (100 + 3)(100 + 7)
= (1002 + (3+7)100+3 x 7 [+ (x + a)(x+b) =x%+ (a+ b)x + ab]

= 10000 + 1000 + 21 = 11021

(i) 95 x 96

(100 - 5)(100 — 4)

= (100)% + (-5—4)100 + (-5) x (—4) [+ (x+ a)(x+b) = x* + (a + b)x + ab]
= 10000 — 900 + 20 = 9120

(i) 104 x 96

(100 + 4)(100 — 4) = (100)* — (4)* [ (a + b)(a = b) = a* - b?]

= 10000 — 16 = 9984

Question 3:
Factorise the following using appropriate identities:

2
(1) 9x2 + 6xy + y2 ()42 —4y+1 (i) x? — X

104
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Question 5:
Factorise:
(i) 4x? + 9y? + 162% + 12xy — 24yz — 16xz
() 2x? + y? + Bz? = 2Vixy + 4V2yz — Bxz
£ Answer 5:
(i) 4x2 + 9y? + 162% + 12xy — 24yz — 16xz
=(2x)% + (3y)* + (—42)* + 2 x (2x) x 3y + 2 x 3y x (—4z) + 2 x (—4z) x (2x)
= (2x + 3y — 4z)?
[“a®+b%+c®+ 2ab + 2bc + 2ca = (a + b + ¢)?]
(i) 2x2 + y? + 822 = 2vVZxy + 4Viyz - Bxz

= (VZx)" + (=y)? + (=2v22)" + 2(V2x)(=y) + 2(=y)(-2VZz) + 2(-2vZz)(Vx)

-(ﬁx—y—zﬁ:)z [ a® + b* + ¢* + 2ab + 2bc + 2ca = (a + b +¢)?]
Question 6:

Write the following cubes in expanded form:

(i) (2x + 1)* () (2a-3b)* () [Fx + 1]’ () [x - ;;r]a

£ Answer 6:

(1) (2x + 1)°

= (2x)* + 1% 4+ 3(2x)?(1) + 3(2x)(1)?

[ (@a# b)® = a® + b® + 3a’b + 3ab?]
=8x*+ 14+ 12x% + 6x
(i) (2a — 3b)°
= (2a)* + (-3b)* + 3(2a)*(-3b) + 3(2a)(-3b)?

[“(a + b)* =a® + b* + 3a’b + 3ab?]
= Ba* - 27b* - 36a’b + S54ab?

(i) [3x + 1]aL

3 43 3 42 3
- 3 ek o 2
-(zx) +1 +3(2:) {1}+3(2x){1}
[+ (a4 b)* = a® + b® + 3a?b + 3ab?]
¥ 49 B
i o &l

8 . 4 2
() [x-3y]
3
-ra( ) s olh)
[+ (a+ b)* = a® + b + 3a’b + 3ab?)

F

8
B 3 242 -
=x 2'?}' 2:y+3:y

Question 7:
Evaluate the following using suitable identities:
(i) (99)* (i) (102)* (iii) (998)°
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£ Answer 3:
(i) 9x2 + 6xy + ¥*
=(Bx) +2x3xxy+y?
= (3x + y)? [+ a® + 2ab + b* = (a + b)?]
(i) 4y* =4y +1
=(2y) -2x2yx1+1?
=(2y—-1)? [+ a® — 2ab + b? = (a — b)?]
(i) x* ‘—‘:;—,i

Y
= ,l"l = (1—0
=(x+D(x-%) [+ a? = b? = (a + b)(a = b)]

Question 4:
Expand each of the following, using suitable identities:
(i) (x + 2y + 42)* (i) (2x - y + 2)? (iii) (=2x + 3y + 22)?

(iv) (3a - 7b - ¢)? (v) (-2x + Sy - 32)? vi)[ja-sb+1 3

£ Answer 4:
(i) (x + 2y + 42)*
=x?4+ 2y +(42) + 2 x (x) x (2y) + 2 x (2y) x (42) + 2 x (42) x (x)
[ (@+b+c) =a’+b*+c?+ 2ab + 2bc + 2ca)
=x2+4y? + 1627 + 4xy + 15y:++|1
(ii) (2x - y + 2)*
= (2x)% + (=¥)? + (2)? + 2 % (2x) x(-y] +2x (=y) % (2) + 2 % (2) % (2x)
[~ (@ +b+c) =a®+b?+c?+ 2ab + 2bc + 2ca)
= 4x? + y* 4+ 2% — dxy - 2yz + d2x
(iif) (-2x + 3y + 22)?
=(=2x)2 + (3y)* + (22)* + 2 x (=2x) x (3y) + 2 x (3y) x (22) + 2 x (22) x (-2x)
[“(a+b+c) =a*+b*+c?+ 2ab + 2bc + 2ca)
= 4x? + 9y? + 427 — 122y + 12yz — Bzx
(v) (3a = 7b = ¢)?
=(3a)+(-7b) 4+ (=) +2x(3a) x(-TH) + 2 x (=7b) x (=c) + 2 x (—=¢) % (3a)
[“(a+b+c) =a®+b?+c?+ 2ab + 2bc + 2¢ca)
= 9a? + 49b* + ¢* - 42ab + 14bc - 6ca
(v) (=2x + Sy - 3z)?
=(=2x)2 +(5¥)* + (=32 + 2 x (-2x) xSy + 2 x 5{ x (=32) + 2 x (=32) x (-2x)
[« (a+b+c) =a+b*+c?+ 2ab + 2bc + 2ca)
= 4x% + 25y + 922 — 20xy — 30yz + 12zx

) [fa-1b+ 1|=
-Gn)i +(—%br+ 1242 :-:Gu)u(—%b)+zu(—%b)u 1+2x1 an)
1 [“(a+b+c) =a®+b*+c?+ 2ab + 2bc + 2ca)

1 1 1
lﬁﬂ +*b +1 ‘nb b+2"
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£ Answer 7:
(i) (99)°
(100 - 1)?
= (100)* + (=1)* + 3(100)*(=1) + 3(100)(=1)?

[ (a+ b)* = a® + b* + 3a®b + 3ab?]
= 1000000 - 1 — 30000 + 300 = 970299
(ii) (102)?
(100 + 2)3
= (100)® + (2)? + 3(100)%(2) + 3(100)(2)?

[ (@ + b)* = a® + b* + 3a®b + 3ab?]
= 1000000 + 8 + 60000 + 1200 = 1061208
(i) (998)°
(1000 - 2)°
= (1000)* + (=2)* + 3(1000)3(-2) + 3(1000)(-2)*

[ (a + b)®? = a® + b® + 3a®b + 3ab?)
= 1000000000 — 8 — 6000000 + 12000 = 994011992

Question 8:

Factorise each of the following;:

(i) 8a* + b? + 12a’b + 6ab? (i) Ba®* - b?* - 12a*b + 6ab*

(iii) 27 - 125a* = 135a + 225a* (iv) 64a® — 27b% — 144a®b + 108ab?
1

s _ 1 %o .1
v) 27 nie 2P TP

£ Answer 8:

(i) 8a® + b* + 12a’b + 6ab?

= (2a)? + (b)* + 3(2a)*(b) + 3(2a)(b)*

= (2a + b)? [~ (@ + b)* = a® + b + 3a*b + 3ab?]
(ii) 8a® — b? — 12ab + 6ab?

= (2a)® + (=b)* + 3(2a)*(-b) + 3(2a)(-b)?

= (2a - b)? [+ (a+b)? =a®+b*+3a%b + 3ab?]
(iif) 27 — 125a* — 135a + 225a*

= (3)? + (=5a)* + 3(3)*(-5a) + 3(3)(—5a)*

= (3 - 5a)* [+ (a+b)? =a® + b* + 3a’b + 3ab?]
(iv) 64a* — 27b* — 144a*b + 108ab?

= (4a)? + (—=3b)* + 3(4a)*(—3b) + 3(4a)(—-3b)*

= (4a — 3b)* [+ (a +b)® =a® + b? +3a’b + 3ab?]

W 27p° - —3p7 +3p

3
-+ (1) +30m2(-3) 300
= (3p-2) [+ (a + b)? = @ + b® + 3a%b + 3ab?]

2

Question 9:
Verify:
(M) x*+y° = (x +Y)(x* —xy + y?) (i) x* —y® = (x — ) (x* + xy + y?)
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Question 13:
If x+y+z=0, showthat x* + y* + 2% = 3xyz.
& Answer 13:
Weknowthatx®* +y* + 2 = 3xyz=(x+y+2)(x* + y* + 2  —xy - yz — zx)
If x+y+2z=0,thenx®+ y* + 2% = 3xyz = (0)(x* + y* + 2* — xy — yz — zx)
2x’+y ' +2'=3xyz=0 =» x* +y* +2° = 3xyz

Question 14:

Without actually calculating the cubes, find the value of each of the following:
(1) (=12)* + (7* + (5)* (i) (28)% + (-15)* + (-13)?
£ Answer 14:

(1) (-12)% + (7)* + (5)*

Leta=-12, b=7,¢c=5

So,a+b+c==-1247+5=0

We know thatifa + b+ ¢ = 0, thena® + b*® + ¢ = 3abe

Therefore, (—=12)* + (7)* + (5)% = 3(=12)(7)(5) = —1260

(ii) (28)* + (=15)* + (-13)?

Leta=28, b=~15 c=~-13,50,a+b+c=28~-15-13=0

We know thatifa + b + ¢ = 0, then a® + b?* + ¢? = 3abe

Therefore, (28)* + (-15)* + (-13)* = 3(28)(~15)(-13) = 16380

Question 15:

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

(1) Area: 25a* — 35a + 12 (i) Area: 35y + 13y - 12

£ Answer 15:

(i) Area: 25a*® — 35a + 12

= 25a* — 20a — 15a + 12 = 5a(5a — 4) - 3(5a — 4) = (5a — 4)(5a — 3)
Therefore, length = (5a — 3) and breadth = (5a — 4) [as (5a — 3) > (5a — 4)]
(ii) Area: 35y% + 13y — 12

=35y +28y — 15y - 12 =Ty(Sy + ) =35y + 4) = Sy + )(7y - 3)
Therefore, length = (5y + 4) and breadth = (7y - 3)

Question 16:

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

(i) Volume = 3x* — 12x (ii) Volume = 12ky? + Bky — 20k
£ Answer 16:

(i) Volume = 3x? - 12x

= 3x(x — 4) = (3)(xX)(x - 4)

Hence, the possible dimensions of the cuboids are 3, xand x - 4.

(ii) Volume = 12ky? + Bky — 20k

= 4k(3y* + 2y = 5) = 4k(3y* + 5y = 3y = 5) = 4k[y(3y + 5) = 1(3y + 5)]

= (4k)(3y+5)(y—-1)

Hence, the possible dimensions of the cuboids are 4k, (3y + 5) and (y — 1).
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£ Answer 9:
M) x*+y* = (x+y)(x* —xy +y?)
RHS
=(x+y)x?—xy+y) =x(x? -xy +y) + y(x* —xy + y?)
=xl-xly+xyi+yxi-xy'+y'=x'+y' = LHS
() x* - y' = (x - y)(x* + xy + y?)
RHS
=(x=y)(x* +xy+y?) =x(x* +xy + y?) - y(x* + xy + y?)
=xl+xly+xyl-yxl-xyl=y'=x'-y' = LHS

Question 10:
Factorise each of the following:

(i) 27y* + 12527 (W) 64m* — 343n’

£ Answer 10:

() 27y* + 1252

= (3y)* + (52)°

= (3y + 52)[(3y)* - (3y)(52) + (52)°] [vx* 4y = (x + y)(x* = xy + y?)]
= (3y + 52)(9y* - 15yz + 2527)

(1) 64m® — 343n°

= (4m)’ - (3n)’

= (4m - 3n)[(4m)? + (4m)(3n) + (3n)¥] [#x* = y' = (x = y)(x* + 2y + y?)]
= (4m = 3n)(16m? + 12mn + 9n?)

Question 11: {

Factorise: 27x* + y* + z* = 9xyz

£ Answer 11:

27 +y' 42" - 9?1 =(3x)"+y'+2" - 3(3x)yz

= (3x + y + 2)[(3x)* + y* + 2 — (3x)y = yz — 2(3x)]

[ a®+b* +c*—3abc = (a+ b+ c)(a® + b? + ¢* — ab — bc - ca))
=(3x +y+2)(9x? + y* + 27 = 3xy - yz - 3zx)

Question 12:

Verifythat x* + y* +2' = 3xyz = ;{r +y+0(x=y)P +(y=-2)*+(z-x)¥

£ Answer 12:

RH.E-%{: +y+)[(x=y)P +(y-2)+(z-x)?)
--;-[r+y+:}|x‘+y‘—2xy+y‘+:‘-2yl+:‘+x‘—2::][': (a —b)?* = a* + b? - 2ab)
- 1[:+y+:}[2:‘ + 2y® 4 227 = 2xy - 2yz - 2zx)

-Exz{x+y+:]{.t‘+y‘+:’-xy-yl—n]
=(x+y+2)(*+y 428 -xy-yz-1x)
=x*+y'+2' - 3xyz = LHS

[ (@a+b+c)a®+b*+c?—ab=bc—-ca)=a’+b?+c"-3abc]



