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EXERCISE 2.1

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

(@) 42 -3x+7 | (i) y2 + J2

| 2
(@ii) 3Vt +tV2 @)y+ =

(v) 210 4 y3 4 ¢50,
Sol. (i) In 4x2 — 3x + 7, all the indices of x are whole
numbers so it is a polynomial in one variable x.

(zi) In y2 + J§ , the index of y is a whole number so it is a
polynomial in one variable y. |

1 - '
(it1) 3t + tJ2 = 3t% + 4/2t, here the exponent of the first
term is 7, which is not a whole number. Therefore,'it 1S not a

2 b
polynomial.

. 2
(tv) y + — =y + 2y~ 1, here the exponent of the second

term is — 1, which is not a whole number and so it is not a
polynomial. |
‘ [ . N . .

(v) 210 + 93 + 50 s not a polynomial in one variable as
three variables x, y, t occur in it.

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

(i) 24+ x%+x (1) 2 — a2 4+ a3

(iii) -gx“ v X (iv) V2x -1



Sol. Coefficient of x? :

(()in2+x%>+xis 1 | (ii)in 2 —x2 +x3is — 1
(iii) in g.\#’ +xis ’% (iv)in ¥2x -1 is 0.

3. Give one example each of a binomial of degree
3!, and of a monomial of degree 100.

Sol. Binomial of degree 35 may be taken as x%° + 4x

Monomial of degree 100 may be taken as 5x1.

4. Write the degree of each of the following
polynomials : .. -
(i) 53 + 432 + T (ii) 4 -y*

Gii) 5t - VT (iv) 3

Sol. (i) The highest power term is 5x3 and the exponent
is 3.So0, the degree is 3.

'ii) The highest power term is — y2 > and the exponent is 2.
So, the degree is 2. |

(iii) The highest power term is 5¢ and the exponent is 1.
So, the degree 1s 1.

(iv) The only term here is 3 Wthh can be wrltten as 3x°
and so the exponent is 0. Therefore, the degree is 0.

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

(i) x% +x (i) x =23 @iD)y+y*+4

iv) 1 +x | (v) 3t (vi) r2
(wii) T3

Sol. (i) The highest degree of x? + x 18 2 so 1t 18 a
quadratic.

(ii) The highest degree of x — x3is 3, so it is a cubic.

(iii) The highest degree of y + y* + 4 is 2, so 1t 1s a
quadratic.

(iv) The highest degree of xin 1+ xin 1. So it 1s a linear
polynomial. |



(v) The highest degree of ¢t in 3¢ is 1. So it is a linear
polynomial.

(vi) The highest degree of r in r2 is 2. So, it is a quadra ic
polynomial.

(vi) The highest degree of x in 7x3 is 3. So, it is cubic
polynomial.

EXERCISE 2.2
1. Find the value of the polynomial 5x - 4x2 + 3 at

@Dx=0 @) x=-1 . @) x=2
Sol. Let - p(x) = 5x—4x2+ 3
(YAtx =0 p(0) = 5(0) - 4(0)2 + 3
| =0-0+3=3
W Atx=-1: p(-1) = 5(— 1) - 4 1)2 + 3
| = -5-4+3=_8,
(i) Atx=2: p(2) = 5(2)-422+3=10-16 + 3
=13-16 =- 3.

2. Find p(0), p(1) and P(2) for each of the follownng
polynomials :

@) ply) = y* —y+1 | (u)p(t)=2+t+2t2—t3
(@it) plx) =23 @) p®) = (x-D(x + 1)
Sol. (i) We have, p(y) = y2-y 41
p0) =(02-0+1=0-_ 0+1=1
p(1) = uP—1+1—1—1+1—1
and P(2) = (2P-2+1=4_-9241-3
(it) We have, P) = 24 ¢4 922 _ 43
- P(0) = 24 0 + 2(0) — ()3
= 2+()+()-—0=2,
pll) = 2 41 4+ 2(1)3—(1)3
=2+1+2_-3=5 -3 =2,
and pP2) =249 + 2(2)% — (2)3
2+2+8-8=4

H



(iit) We have, plx) = x3
' p(0) = (0)? =0,
p(l) = (1) =1,
and p(2) = (23 =8
(iv) We have, px) = (x—1)x + 1)
' p(0) = O0-1DO+1)=-DD)=-1,
p(1) =A-1)1+1D=(0)2)=0
and p(2) =2-1)2+1) =(1)3) =3
3. Verify whether the following are zeroes of the
polynomial, indicated against them, '
@) px)=3x+1,x=- %

(ii) p(x) = bx - W, x = 15“.
(ii) p(x) =22 -1,x=1,-1

i) p@)=x+1)x-2),x=-1, 2
) plx) =x%x=0

(Ui)p(x)=lx+m,x=_£;-

1 2
ry - - 1’ — . —— ’ ——
(vii) p(x) = 3«2 x '3

1
(viii) px) =2x + 1, x = 5

Sol. (i) We have, - plx) = 3x+1
1 1
Atxz—%, p(—g) =3(-‘§)+1:—1+1:0

So= 1 is a zero of p(x).
(it) We have, plx) = Bx —

It
4 4
At =_5', P(J =5(—4— —4=4-4=0

®

5

4
" 5 is a zero of p(x).



(iii) We have, plx) = x2-1

Atx =1, \ p(1) = (12-1=1-1=0
. 11s a zero of p(x).
Also, atx = -1 p=1) =(-12%-1
| =1-1=0
- — 1is a zero of p(x).
(iv) We have, | p(x) = (x+1x-2)
Atx =-1, p(-1) = =1+ 1)-1-2)
= (0X-3)=0
‘. = 1is a zero of p(x). - '
Also,atx=2,  p(2) = (2+1(2-2)=(3X0) =0
. 21s zeyo of p(x). >
(v) We have, - plx) = x?
Atx=0, i p(0) = (02=0
. 0 1is a zero of p(x). |
(vi) We have, . px) =lx+m
e o) ) o

=-m+m=0

. 2™ isazero of p(x).

(vii) We have, plx) = 3x2 -1
1 1 1)
Atx=- [z, i) =35 -1
1
=3x ~-1=1-1=0
x3
2 () ~a(f) -1 =sx
.= Ll =32 —1=23x 2 _
=3

=4-1



(viit) We have, plx) = 2x + 1
1 1 1
A = o _ = — = —
tx X p(z) 2(2)+1 1+1=2
4. Find the zero of the polynomial in each of the
following cases : |

() px)=x+5 (ii) px) =x -5
@) plx) =2x+ 5 (iv) p(x) =3x -2
(v) px) =3x (i) plx) =ax,a #0

(vii) p(x) =cx +d, c # 0, ¢, d are real numbers.
Sol. (i) We have to solve p(x) = 0 | |
= x+5=0 = x=-95

.. — 5 is a zero of the polynomial x + 5.

(ii) We have to solve  p(x) = 0

= x-5=0 = x=5

. 5 is a zero of the polynomial x — 5.

(iii) We have to solve.  p(x) = 0

= ' | _2x+5=0:>x=-—%_
g — —Z— is a zero of the polynomiél 2x +:5.

(iv) We have to solve px) =0 |
= Ix-2=0 = x= !
3

" % is a zero of the polynomial 3x — 2.

(v) We have to solve px) =0

= 3x =0 = x=0
* 0 is a zero of the polynomial 3x.

(vi) We have to solve plx) = ax,a+0

= ax =0 = x=0

-. 0 is a zero of the polynomial ax.



(vit) We have to solve px) =0,c#0

= cx+d =0 = x=—‘c"

. a is a zero of the polynomial ex + d.
C

'EXERCISE 2.3

1. Find the remalnder when 23 + 322 + 3x + 1 is
divided by

@Da+1 (i) x - -;— (itd) x

(W)x+n )5+ 2x ’
Sol. (i) By remainder theorem, the required remainder is
equal to p(- 1). |

Now, px) = 23+ 3x2+ 3+ 1
P11 = (-1P+3-12+3-1)+1
=-1+3-3+1=0

Hence, reQuired remainder = p(— 1) = 0
(z) By remainder theorem, the required remainder is equal

on(2)

Now, p(;—) =x3+3x2+ 3x + 1
3 2
1 1)
= — +3(—j 3(__
(o) +3(3) +o(3)
= “1‘4‘3* §+1: 1+6+1%L8_
8 4 2 8
27
8

(tit) By remainder theorem, the required remainder is
cqual to p(0).
Now, P) = x4 32 + 3x + 1
pl0)=0+0+0+1=1

Hence, the required remainder = p(0) =



(iv) By remainder theorem the required remainder is p(—m)
Now, p(x) = x3+3x% + 3x + 1
p(-m) = (=13 +3(- n2+3(-mn+1
= -3 4+ 3n?-3n+1
(v) By remainder theorem, the required remainder is

s |

Now, p(x) = 23+ 3x2+3x +1 '

N |

8 - (I a5 T
_B) _(_2) 4322 +8|—+1

p( o) ~ U2 T2 2

125 75 15 . .
o S |
| - ‘0 S
 -125+150-60+8 _ —27

o 8 8

9. Find the remainder when 2% - ax® + 6x - a is
divided by x - a. . : |
Sol. Let p(x) =x3-ax?+6x-a
By remainder theorem, when p(x) is d1v1ded by x — a.
Then, remainder = p(a)
plx) =a®—a.a*+6a-a
=a3-a%+6a—-a=>5a

3. Check whether 7 + 3x is a factor of 3x3 + Tx

Sol. 7 + 3x will be a factor of p(x) = 3x3 + Tx 1fp(~— Z) =0

3
3
Now, p( - 7) = 3(~ 7) i7( 7)
3 3 .3

o1 3 9 3
~ 74 3x is not a factor 3x? + Tx



EXERCISE 2.4

1. Determine which of the following polynomials

has (¥ + 1) a factor:
Wat+a24+x+1 GDat+a3+22+x+ 1

@D ax*+ 33 +nZ+x+ 1
(V)ad-22- (2+V/2)x+ V2

Sol. (i) In order to prove that x + 1 is a factor of

p(x) =x3 + x2 + x + 1, it is sufficient to show that p(- 1) =

Now, p(— 1) = (- 1)3 +(12+(-1+1
=-1+1 —\1 +1=0

Hence, (x + 1) is a factor of p(x) = x3 + x2rx+ 1

(z2) In order to prove that (x + 1) is a factor of

p(x) = x* + x3 + x2 + x + 1, it is sufficient to show that

p(-1) =

Now, p-1)=C1¢+C18++12+1D+1
=1-1+1-1+1=1=%0

~(x+1)isnot afactorofx*+x3+ x2 + x + 1.

(iii) In order to prove that (x + 1) is a factor of

px) = x* + 3x3 + 3x% + x + 1, it is sufficient to show that
p(=1)=0. '

Now, p=1)=CD*+3-18+3-12+(-1)+1

=1-3+3-1+1=1=%0

~ (x + 1)1s not a factor of x* + 3a3 + 3x2 + x + 1.

(tw) In order to prove that (x + 1) is a factor of

plr) = x* — 2% — (24 J2)x + V2, it is sufficient to show
that p(— 1) = 0

pe 1) = DV (122 (24 Vo)1) + VD
~1+2+ V2 ¢ V2 =9 2 20
(x+ 1) is not a factor of x? — x* - (24 J2) x + V2



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

Dpr)=23+a2-2vr-1,g(x)=x+1
G pr)=23+2+3xr+ 1, gx)=x + 2
(i) p@) =23 -2 +x+6,glx) =x -3

Sol. () In order to prove that g(x) = x + 1 is a factor of
px) = 24? + x2 — 2x — 1, it is sufficient to show that p(— 1) =0

Now, p=1) = 218+ (=12 -2-1) -1
=-24+1+2-1=0
. 8(x) is a factor of p(x).

(ii) In order to prove that g(x) = x + 2 is a factor of
p(x) = x3 + 3x2 + 3x + 1, it is sufficient to show that p(-2) =0

Now, p(=2) = (-2P+3-22+3-2)+1
=-8+12-6+1
=—-1#0

. g(x) is not a factor of p(x).

(iii) In order to prove that g(x) = x — 3 is a factor of
p(x) = x3 — 4x? + x — 6, it is sufficient to show that p(+ 3) = 0

Now, p@3) = (33-432%+3-6
=27-36+3-6
=—-12#0 ¢

. g(x) is not a factor of p(x).

3. Find the value of k, if x - 1 is a factor of p) in
each of the following cases:

(i) px)=x*+x+k (ii) p(x) = 2% + kx + J2

(iii) p(x) = kx* - J2x+1 (iv) pix) =kx*-3x + k

Sol. (i) If (x — 1) is a factor of p(x) = x* + x + k, then

p(l) =0
= (12+1+k =0
— 1+1+4k =0
= k = -2



(1) If (x - 1) is a factor of p(x) = 2x2 + kx + V2, then

p(1)
= 2012 + k(1) + V2
= k

—

0

0 = 2+k+\/§=0
—(2+2)

(i) If (x ~ 1) is a factor of p(x) = kx% — V2 x + 1, then

p(1)
= k(12 - J2(1)+1
=5 )

0
0 = k-2 +1=0
J2 -1

(v) If (x — 1) is a factor of p(x) = kx2 — 3x + k, then

- p(1)
= k(12 -3(1) + k&
= 2k

4. Factorise :
(@) 12x2-Tx + 1
(iii) 622 + 5x - 6
Sol. (i) Here

pPtq
- Pq

pPt+tq
pPq
12x2 — Tx + 1

and

(it) Here p+q

Pq

p+q

and Pq

=0 .
0 = k-3+k=0

3

=3 = k= B

(i) 222 +Tx + 8

(iv) 8x2-x-4
coeff. of x = — 7
coeff. of x2 x constant term
12x1=12
-T7=-4-3
12 = (- 4)(- 3)
12x2 — 4x - 3x + 1
4x(3x - 1) - 1(8x - 1)
(3x - 1)X4x - 1)
coeff. of x = 7
coeff. of x2 x constant term
2x3=6
7=1+6
6=1x6



22 + Tx + 3

(it1) Here p+q

Pq

pt+q
pPq
6x2 +5x -6

and

(iv) Here p+q

Pq

Pq

and |
3x2-—x—4

5. Factorise :
()3 -222-x+ 2
(Gii) 23 + 1322 + 32x + 20

2x% + x + 6x + 3

x(2x + 1) + 3(2x + 1)

(2x + D)(x + 3)

coeff. of x = 5

coeff. of x2 x constant term
6x—-6=-236

5=9+(-4)
_36=9x(—4)

6x2+ 9x —4x - 6

3x(2x + 3) — 2(2x + 3)

(2x + 3)(3x — 2)

coeff. of x = -1

coeff. of x2 x constant term

3x—4=-12
-1=3+(-4)
—12=3x(-4)

3x +3x—4x -4
Sx(x +1)—4(x + 1)
(x + 1)(8x — 4)

@) 23 -8322-9x-5
(V) 2% +y2 -2y -1

Sol. i) Let  flx) = 23— 2x% —x + 2
The constant term in flx) is + 2 and factors of - 2 are + 1,

Putting x = 1 in flx), we have
f1) = (D% - 2(1)? — 1 + 2
=1-2-1+2=0
- (x — 1) is a factor of f(x).

Putting x = — 1 1n flx), we have



-1 = 1P -2-12-(-D+2
=-1-2+1+2=0 /
- x + 11s a factor of Ax).
Puttmg x = 21in flx), we have
f12) = (23 - 222 - (2) + 2
=8-8-2+2=0
-~ (x + 2) 1s a factor of fix)
Putting x = — 2 in fix), we have
A=2) = (2P -2(-2P-(-2)+ 2
=_-8-8+2+2
=-12#0
~. X + 2 is not a factor of fix).
. The factors of fix) are (x - 1), (x + 1) and (x — 2).
Let flx) = k(x - 1)(x + 1)(x - 2)
= x3-22_x+2 = kx-1)x + Dx —2)
Putting x = 0 on both sides, we have |
2=k-DA)N-2) = k=1
. 2x2-x+2 (x-1)x + 1)(x-2)
(u) Let px)=x3-3x2-9x-5 -
We shall look for all factors of — 5. These are + 1, £ 5.

By trial, we find p(-1)=-1-3+9_-5=¢. So, (x +1)is
a factor of p(x).

2_4x -5
x+1) x5 = 3x2 - 9x — 5
x + x2
= 4a? - 9y
- 4x? - 4y
+ +
- dx - B
- & - 5§
+ +




p(x) = (x + 1)(x? — 4x - b)
= (x+ Dx24+x—-bx-5)
= (x + Dlx(x + 1) = 5(x + 1))
= (x+ 1x+ 1)(x-5)
(i) Let p(x) = a3 + 13x% + 32x + 20

We shall look for all facotrs of + 20, these are + 1, + 2, +
4, +5,+ 10 and + 20.

By trial, we find ‘
p(-2) =-8+52-64+20=0
- (x + 2) is a factor of p(x)
Now, divide p(x) by x + 2.
x2+ 11x + 10
x+2) x3 + 18x2 + 32x + 20
' x84 2x2

11x2 ¥ 32x

11x2 + 22x
10x + 20
10x + 20

p(x) = (x + 2)(x? + 11x + 10)
= (x + 2)x? + x + 10x + 10)
= (x + 2)[x(x + 1) + 10(x + 1)]
= (x 4+ 2)(x + D(x + 10)
(iv) Let ply) = 2y* + y* — 2y — 1
By trial, we find p(1) =2 + 1 -2 - 1 =0.
So, (y — 1) is a factor of p(y).
Now, divide p(y) by y — 1



y-1) 293 &+ 32 — 2y — 1

2y — 2y?
3y? — 2y
3y? - 3y
- +
y -
oy
o

PO) = (y-1X22+ 3y + 1)
=0-122+2y+y+1)
= (- D2yy + 1) + 1y + 1)]
=@-Dy+1)2+1)

EXERCISE 2.5

1. Usé suitable identities to find the following
products :

@) (x + 4)(x + 10) @) (v + 8)(x - 10)
(i) @x + 4)(3x - 5) -

(iv) (yz + g) (yz - g) ©) (3 -2x)(3 + 2x)
Sol. (£) (x + 4)x + 10) = x2 £ (4 + 10)x + 4 x 10
= x2 + 14x + 40
(ic) (x+8)(x—10)=x2+(8-—10)x+8x—10
= x% - 2x - 80
(i) (3x + 4)3x — 5) = 8x(3x — 8) + 4(3x - 5)
= 3xx3x~-—3x><5+4x3x-4x5
= Ox® — 15x + 12¢ — 20
= 9x% — 3x — 20

. ( 2+ ﬁ)(yl N -“J _ (yz)z(:;Jz . 9
(tv) k4 9 2 ‘ 2 =Y - Z



(e) (3 — 20)(3 + 2x) = (3)% — (2x)?
= 9 — 4x?
2. Evaluate the following products without
multiplying directly :
(i) 103 x 107 (ii) 95 x 96 (iii) 104 x 96
Sol. (i) 103 x 107 = (100 + 3)(100 + 7)
= (100)2 + (3 + 7)(100) + 3 x 7
= 100 x 100 + (10)(100) + 21
= 10000 + 1000 + 21 = 11021
(i1) 95 x 96 = (100 — 5100 — 4)
' = (100)2 + (- 5 — 4)(100) + (- 5}~ 4)
= 100 x 100 + (- 9)X100) + 20
= 10000 — 900 + 20 = 9120
(ifi) 104 x 96 = (100 + 4)(100 — 4)
= (100)% - (4)°
= 10000 - 16 = 9984
3. Factorise the following using approprlate
identities :

(i) 9x2 + 6xy + y° (i) 4y -4y + 1
2 p
(i) 2% - 2
100

Sol. () 9x% + 6xy +y% = (3x)% + 2(3x)y) + ()?
= (3x + )% =(3x + y)3x +y)

(h) 4y — 4y + 1 = (2y)* - 2(2y)1) + (1)?
=2y -12=2y-DZ -1
9 2
. g Y e | Y
(¢) X = (x) (1())

100

- (w3l 0



4. Expand each of the following, using suitable
identifies :

(i) (x + 2y + 42)2 (ii) (2x -y + 2)?
({i7) (- 2x + 3y + 22)2 (iv) (3a - 7b - ¢)2

2
() (- 2v + 5y - 32)2 (vi) [ a- —b + l]

Sol. (i) (x + 2y + 42)2
= 2%+ (29)% + (42)2 + 2(x)(2y) + 2(2y)(4z) + 2(42)(x)
= x2 + 4y? + 1622 +4xy+16yz+82x
(11)(2x —y + 2)2
= [2x + (- y) + 2]2
= (202 + (—y)2 + 22 + 2(2x)(— y) + 2(- ¥)(2) + 2(z)(2x)
= 4x2 + y2 + 22 — 4xy — 29z + 4dzx
(i) (—2x + 3y + 92)?
= [(- 2x) + 3y + 22]2
= (- 20)2 + (3y) + (22)2 + 2(= 2¢)(3y) + 2(3y)(22)
| . S+ 2(22)(= 20)
= 4x2 + 9y? + 422 — 12xy + 12yz — 8zx
(iv)3a — Tb — c)?
= [3a + (= Tb) + (- ¢))?
= (3a)% + (= Tb)2 + (= ¢)? + 23a)~ Tb)
+ 2(= Tb)(—- ¢) + 2(- ¢)(3a)

= 9a? + 49b? + ¢? - 42ab + 14bc — 6¢ca
(L= 2x + By — 32)*
= [(- 2x)? + By + (- 32)]*
= (= 2x)% + (By)? + (- 32)* + 2(= 2x)(5y) + 2(5y)- 32)
| + 2(— 3z)(— 2x)
= 4x2 + 25y% + 92% - 20xy — 30yz + 12zx |
\



o o
= L:i-aj +(——2'b) + (1) +2 Za 9

1 1 )
C+ 2(— 56)(1) + 2(1)(Za)

= —a’+=b2+1- lav-b+ la
- 4 2
5. Factorise :
(i) 422 + 9y2 + 1622 + 12vy — 24yz — 16x2
(ii) 2x2 + y* + 822 - 2 V2 Ay + 4\/§yz“— 8xz
Sol. (i) 4x% + 9y? + 1627 + 12xy — 24yz — 16xz
= (2x)2 + (3y)? + (— 42)* + 202x)(3y) + 2(3y)(— 42) + 2(2x)(— 42)
= [2x + 3y + (— 42)]? = (2x + 3y — 42)?
(ii) 2x% + y* + 82°% - 242 Xy + 4J§yz — 8xz
=(J2x)% + (- y)? ~ (- 2422)" + 2(J22)(~ y)
+2(= y)(- 2422) + 2(J2x)(- 2V22)
= [J2x + (— y) + (- 2Y22)F = (J2x — y - 2V2)*

6. Write the following cubes in expanded form :

(i) (2x + 1)? (ii) (2a - 3b6)%
¢ 3
13 . 2
(eie) x ot l (o) [x - -y
2 3
Sol. (1) (2¢ + 1) = (207 ¢ 3(20%(1) + 3(20(1)% + (1)3

Sxd 4+ 120+ 6x + 1



(i) (2a - 3b)® = (2a)® - 3(22)%3b) + 3(2a)(3b)? — (3p)3
= 8a3 - 36a2b + 54ab2? — 27b3

o [pe] < A oo
(111) {E:\le} = 2x +3 va 1)+ 3 2x 1 +1

£x3+ﬂx2+2x+1
4 2

8
3 2 3
g = (B s3] -(5)
(iv) =yl = -8 Zy|+3)| 2y| -|2
iv) | [x «3y] (x)/\ 3JT (x) 3 3 7Y
4 8
= x3_9x2y 2,020 3
At AT
7. Evaluate the following using suitable identities :
@993 i) 1023 (i) (998)3

~Sol. i) (99)% = (100 - 1)3 \
= (100) — 1% — 3(100)(1)(100 — 1)
= 1000000 - 1 - 29700 = 970299
(ii) (102)° = (100 + 23
= (100)% + (2)° + 3(100)(2)(100 + 2)
= 1000000 + 8 + 61200 = 1061208
(iii) (998)3 = (1000 — 2)3 |
' = (1000) - (2)% — 3(1000)(2)(1000 — 2)
= 1000000000 — 8 — 5988000
= 994011992
8. Factorise each of the following :
(i) 8a’ + b3 + 12a2b + 6ab?
(ii) 8Ba? - b3 - 12a’b + 6ab?
(iit) 27 - 125a° - 135a + 225a2
(iv) 64a® - 27b% - 144a*b + 108ab?
1 9, 1

. ) .};
916 27 ' 4?

(v) 27 p* -



Sol. (i) 8a3 + b3 + 12a?b + 6ab?
= (2a)3 + (b3 + 3(2a)(b)(2a + b)
= (2a + b)3
= (2a + b)(2a + b)(2a + b)
(i1) 8a3 - b3 - 12a%b + 6ab?
= (2a)3 - b3 - 3(2a)(b)(2a - b)
= (2a - b)3 |
= (2a - b)(2a - b)(2a - b)
(i12) 27 - 125a3 - 135a + 225a2
= (3)3 - ?%\P - 3(3)(5a)(3 - 5a)
= (3 - 5a)3 <N
= (@ - 5a)3 - 5a)3 - ba) !
(iv) 64a3 — 27b3 — 144a2b + 108ab?
= (4a)3 - (3b)% - 3(4a)(3b)(4a — 3b)

= (4a - 3b)3 o
= (4a — 3b)(4a — 3b)(4a — 3b)
s_ 1 9.1
(v) 27p° o16 3P t 1P

(3 -sonf3)on-)
= 3p) (6 3(3p)6 3p =

3

- (30-3) = (30-5)(3n-5) (- 3)
9. Verify : (i) x3 + y3 = (x + y)(x2 - xy + y?)
(ii) 22 - y3 = (x - y)(x% + xy + y?)
- Sol. (i) LHS. = (x4 y)x? - xy + y?)
= x(x? —xy + y) + y(x? — xy +y?)
= xb — 2%y + xy? + x%y —xy? + 3
= x4+ y3=RH.S.

Thus, verified.



(ii) LH.S. = (x = 3)(x? + xy + y?)

o+ xy + y2) — y(a? + xy + y?)
= v Aty 4oay? - xly —xyt -y
= x'—y3 = R.ILS.
Thus, verified.
10. Factorise each of the following :
(1) 27y3 + 12523 (ii) 64m?3 - 343n3
Sol. (1)27y3 + 12528 = (3y)3 + (528
= By + 52)[(3y)? — (3y)52) + (52)?
= (3y + 5z)(9y% — 15yz + 2522)
(b)  64m3 - 343n3 = (4m)® - (7n)3
| = (4dm = T)l(Am)? + (Am)X7n) + (7Tn)?]
= (4m - Tn) 16m~ + 28mn + 49n-)
11. Factorise : 27x% +y3 + 2% - Oxyz
Sol.  27x3 +y3 + 23 - Oxyz |
= (3x)% + 3 + 23 - 3(3x)(y)(2) |
= Bx+y+2)[(3x)2 +y2 + 22 — (3x)y - yz — 2(3x)]
= Bx+y +2) (M2 +y2+ 27 - Bay — yz — 321

. 3 3 1 |
12. Verify that 23 + 3% + 2% - 3ayz = 5 4+ v+ 2)](a - y)?

+ (y—.z)2 4 (z-x)“’]

" 1 D} DY )
Sol. LHS. = —?—(x ty 2 y)* v (y - 27 4 (2 - 1))
1 o o
=5 (X +y +2)x% — 20y + y2 + ¥y - 2yz

by 4+ 2000+ v 4 22 2y oy — )
.l‘) i‘yii ! .,,:i :;‘\..\,:
- R.HLS.

Hence verified.



13. If x + y + z = 0, show that a3 + y3 + 23 = 3xyz.
Sol. We have, x+y+z =10

= X+y = —2

Cubing both sides, we have

(x+y)3 = (—2)3

= By 3y +y) = - 28
- 4yt - 3ayz = — 23 [cx+y=-2]
= 13 4 y3 + 23 = 3xyz, which stands proved.

14. Without actually calculating the cubes, find the
value of each of the following :

(i) (- 12)% + (D3 + (5)3 (i) (28) + (- 15)% + (- 13)”

Sol. tiletx=-12,y=7andz=95

Herve, | v+y+z = -12+T7+5=0

> P+ yde 23 = 3xyz

= (— 124 (TR + (5B = 3x-12xTx5

| = - 1260

Girletx=28y=-15andz=-13 |

Here, x+y+z =28-156-13=0

= 3+ yd+ 23 = 3xyz

. (28)3 + (— 15 + (- 13)3 = 3(28)(— 15X~ 13)
| = 16380

15. Give possible expressions for the length and
breadth of each of the following rectangles, in which

their arcas are given

[Arca : 26a% - 35a + 12 | | Area: 35y

L + 13y - 12 |

(1) (1)
Sol. PPossible length and breadth of the rectangle are the
factors of its given arca.
(1) Arca = 2ba? — 3ba + 12 = 25ba” — 16a — 20a + 12

— Fbalha — 3) — 4(ba — 3) = (ba - 3)5Ha - 4)



. Possible length and breadth are (5a — 3) and (5a - 4)
units.

(i1) Area = 35y? + 13y — 12
= 35y? + 28y — 15y — 12
= Ty(5y + 4) — 3(by + 4)
= (by + 4)(7y - 3) \

. Possible length and breadth are (5y + 4) and (7y - 3)
units.

16. What are the possible expressions for the
dimensions of the cuboids whose volumes are given
below :

'| Volume : 3x2 - 12¢ Volume : 12ky? + 8ky - 20k
@) G
Sol. Possible expressions for the dimensions of the cuboids
are the factors of their vqlumes.

(i) Volume = 3x2 — 12x = 3x(x — 4) |
.. Possible dimensions of cuboid are 3, x and (x — 4) units.
(ii) Volume = 12ky? + 8ky — 20k = 4k(3y2 + 2y - 5)
= 4k(3y% - 3y + 5y - 5)
= 4k[3y(y — 1) + 5(y - 1)]
= 4k(y - 1X3y + 5)
. Possible dimensions of cuboid are
4k, (y — 1) and (3y + 5) units.




