Algebraic Expressions

Exercise - 3.1

Solution 1:

L 2a+b+7, 4da+2b +3
2a+b+7
+ da+2b+3

6a+ b + 10

h.3x+y-8 v+ 4-7x
3x+y -8
-X+y+ 4
-dx + 2y -4

il 3x?+5x - 4; 8x-2x%+ 11
3x%+5x- 4
-2x% +8x + 11

x?+13x+ 7

v, SVX = dnfy + 25 2k + 7afy - 5
5(—4ﬁ+2

+ 2+ 7y -5
7k +3fy -3




Solution 2:

i, 5x% - 6xy + 25 3x%+ 10xy - 8
Sx%- 6xy +2
-3x%+ 10xy - 8
(-) (-) (+)

2x? - 16xy + 10

i. M-8+ mn?; 7 - mT-mn?
(T -8+ mn?) -7 - m - mn?)
mT - 8+ mn® -7 + mM+ mn?
mhn+ mn+ mn?+mn?-8-7
2mm + 2mn®-15

iii. 5x% +4y* -6y +8; x* -5y + 2xy + 3y - 10

= (Sx® + 4y - 6y + 8) - (x* - Sy + 2xy + 3y - 10}
= 5x% +4y? - 6y + 8- x% + 5y% - 2xy - 3y + 10
=5x% - x? +4y? + Sy? -6y -3y - 2xy + 10+ 8

= 4% +9y% - Oy — 2xy + 18

Solution 3:

Let 'a' be the expression to be added to 5x2 + 2xy + y2 to get 3x2 + 4xy.
~5x2+ 2xy + y2 +a=3x2+4xy

n5x2-3x2-4xy + 2xy+y2+a=0

A 2x2-2xy+y2+a=0

na=-2x2+ 2xy -y2

Solution 4:

Let ‘X’ be the expression to be subtracted from 2a + 6b — 5 to get -3a + 2b + 3.
~2a+6b-5-x=-3a+2b+3.

~2a+6b-5-x+3a-2b-3=0

~2a+3a+6b-2b-5-3-x=0

~ba+4b-8-x=0

~Xx=5a+4b-8



Solution 5:

First let us add 3x — 2y + 7 and 5x — 3y — 8
(Bx—-2y+7)+ (bx—-3y-28)
=3x—-2y+7+5x—-3y—8
=3x+5x—-2y—-3y+7-8

=8x—-5y-1

Let us subtract 4x +y + 2 from 8x — 5y — 1
(Bx—-5y—-1)—(4x+y+2)
=8x—-5y—-1-4x-y-2
=8x—-4x-5y-y—-1-2

=4x -6y - 3.

Solution 6:
i. 5x {2x + 3y)
= (5x x 2x) + (5% x 3y)

= 10x2 + 15xy
ii. (2% - y}{(3x + 5y)

={2x x 3x) + (2x x 5y} - (y x 3x) - {y x 5y)
= 6x2 +10xy - 3xy - 5y2
= 6x2 + 7Xy - Sy2
iii. (3xy2 + 4x2)(xy - 3x2)
= (3xy2 x xy) - (3xy? x 3x2) + (4x2 x xy) - (4x2 x 3x?)

= 3x2y3 - 9x3y2 +4x3y - 12x%



Solution 7:
a?-b? (a-b)
a+b

(a—b)) a® - b?
a’- ab

-+
0 +ab-b?
ab - b?
- 4+
0
Quotient = {a+b);
Remainder = 0

2_ 1, 1
4x2* 2%
e,
2%
NG, DC
Dy 4x2
1
2—_
X
-+
O+1—L2
2  4dx
i_ 1
2 4xt
- 4+
0

, 1
tent = 52 |
Quotien [X+2xj'

Remainder = 0



Exercise - 3.2
Solution 1:

4x — 8y
=4(x~-2y)

Solution 2:

5t + 25t
= 5t(1 + 5t)

Solution 3:

X4y5 — 3xsy4
= x4y4(y — 3x)

Solution 4:

X2+ Xy — 3x — 3y
=X(X+ty)—-3(x+y)
=(x+y)(x=3)

Solution 5:

6ax — 6by — 4ay + 9bx

= 6ax — 4ay + 9bx — 6by
=2a (3x — 2y) + 3b (3x — 2y)
= (3x—2y) (2a + 3b)

Solution 6:

7x2 — 21X + 2xy — 6y
=7x (x=3) + 2y(x = 3)
=(x=3) (7x + 2y)

Solution 7:

2x2 — 3Xy — 8xyz + 12y3
= X(2x — 3y) — 4y2(2x — 3y)
= (2x—3y) (x— 4y?)




Solution 8:

81x2 — 64y

= (9x)? - (8y)?
= (9x + 8y) (9x — 8y)

Solution 9:

27a2 — 75b?
= 3(9a? — 25b?)

= 3[(3a)2 — (5b)?]

= 3(3a + 5b) (3a — 5b)

Solution 10:

3as— 3a
=3a(az—1)
=3a(a+1l)(a-1)

Solution 11;

X2 —y?2 — 6X — 6y

= (X - () -6(x+y)

= (X +VY)(x-y)—6(X+y)
=(x+y){(x-y) -6}
=(x+y)(x-y-6)

Solution 12:

(@a+b)(c+d)—az+b2
=(a+b)(c+d)-(az—b?)
=(at+b)(c+d)—(a+b)(a—Dh)
=(a+b){(c+d)-(a-Db)
=(a+b)(c+d—-a+h)
=(a+b)(-a+tb+c+d)

Solution 13:

X2 + 8X + 24y — 9y?
= X2 —9y? + 8x + 24y
={(x) = By)7} + 8(x + 3y)



= (X + 3y) (x = 3y) + 8(x +3y)
= (x+3y) (x—-3y +8)

Solution 14:

az—12ab + 36b2 - 25
= (a—6b)2— (5)2
=(a—6b+5)(a—6b-5)

Solution 15:

= X2 + 6Xy + 9y2— 25m2 + 40mn — 16n?2

(x2 + 6xy + 9y?) — (25m2 — 40mn + 16n2)

(x + 3y)2— (5m — 4n)?

= [(x + 3y) + (5m — 4n)][(x + 3y) — (5Sm — 4n)]
=(X+3y+5m-4n) (x+3y—5m+4n)

Exercise — 3.3
Solution 1:

8x3 + 125y3
= (2x)* + (Sy)°
= (2x + 5y) (4x2 — 10xy + 25y?)

Solution 2:

2a3 — 54bs

= 2(a® — 27b?)

= 2[(a)* - (3b)]

= 2(a— 3b) (az + 3ab + 9b?)

Solution 3:

(a+hb)2-8

= (a+by—(2y
=(@a+tb-2)[(a+by+(a+hb)x2+(2)]
=(a+b-2)(a2+2ab+b2+2a+2b+4)



Solution 4:

m®  n°

i S B
64 27

(-6

5
_(m, ny(m® _mn n?
L4 3)l16 12 9

Solution 5:

=[2v—§J 4v2+2vx§+g—§-
Y Yoo

=[2y—E] 42 +104+ 22
% v

Solution 6:

Leta+b=xanda-b=y,
(@-byp—(a—bp=x—y=(X-y) (x2+Xy+y?
Substituting the values of x and y,

[(@ + b) — (a—Db)]i(a + b)? + (a + b)(a —b) + (a—b)]
=(a+b—-a+b)(az+2ab+b2+az-b2+ az—2ab + b?)
=(a—a+b+b)(az+az+az+2ab—-2ab + b2- bz + b?)
=2b (3az + b?)

Solution 7:

Let2Zm+3n=aand3m+2n=>b
(2m + 3n): — (3m + 2n)?
=a3— bs



=(a—Db)(@+ab + b?

Substituting the values of a and b,

=[(2m + 3n) — (3m + 2n)] [(2m + 3n)z + (2m + 3n) (3m + 2n) + (3m + 2n)?]

=(2m + 3n-3m —2n)(4m2 + 12mn + 9nz + 6m2 + 13mn + 6n2 + 9m2 + 12mn + 4n2)
=(-m+n)(6m2z+9m2+ 12mn + 13mn + 12mn + 9n2 + 6n2 + 4n?)

=(-m +n) (19m2 + 37mn + 19n?)

Solution 8:

Substituting 3x + 5y =a and 2x —y = b,

(3x + 5y)* — (2x — y)*

= a3 — b3

=(a—Db) (az+ ab + b?)

Substituting the values of a and b,

= [(3x + 5y) — (2x — Y)I[(3x + 5y)? + (3x + 5y) (2x -y) + (2x — y)7]

= (3X + 5y — 2X + y)(9x2 + 30Xy + 25y2 + 6x2 + 7XY — 5y? + 4X? — 4Xy + y?)
= (X + 6Y)(9x2 + 6x2 + 4x2 + 30Xy + 7Xy — 4xy + 25y2 — 5y2 + y?)

= (X + 6y)(19x2 + 33xy + 21y?)

Solution 9:

Substituting x — 1 = a,

27(x = 1)3 +ye

=27a3 +ys3

=(3ap +ye

= (3a+y) (9az—3ay +y?)

Substituting the value of a,

[B(x—1) +y] [9(x - 1)> = 3(x = 1) (y) + ¥/
(Bx=3+y)[9(x2—2x + 1) — 3xy + 3y + y?]
(Bx+y—3)(9x2—18x + 9 — 3xy + 3y + y?)
=(Bx+y—3) (9x2—18x + 9 — 3xy + 3y + y?)

Solution 10:

as — bhs

= (as)z — (bs)z

= (a + b¥)(a° - b9)

=(a+b)(az—ab + b?)(a—Dhb) (az+ ab + b?)



Exercise —3.4

Solution 1:

2x2+ 3x—-5

=2X2+5X—=2X—=5 ... v (-5) x2=-10
=X(2x+5)—-1(2x+5) .......... 5x(-2)=-10
=(2X+5) (X=1) oo and5+(-2)=3
Solution 2:

3x2—-14x + 8

=3x2—-12Xx—2x+8 ............. +3x8=24
=3X(X—4)-2(X—=4) ...l (-12) x (-2) =24
=(X=4)(BX—2) i, and-12-2=-14
Solution 3:

6x2+ 11x - 10

=6x2+ 15X —4Xx—10 ....cccoiiiinin, 6 % (-10) = -60
=3X(2x +5) -2(2Xx+5) ..ceciiiinnn 15 x (- 4) =-60

= (2X+5) (BX—=2) i, and15-4=11
Solution 4:

2x2—7x—-15

=2x2 = 10X+ 3x =15 .. w2 x(-15) =-30
=2X(X=5) +3(X=95) ceiiiiiiii -10 x 3 =-30
=(X=5)(2X+3) oot and -10 + 3=-7
Solution 5:

X2 + 9xy + 18y

=X2+ 06Xy +3Xy +18y?2 .. v 6x3=18
=X(X +6y) + 3y(X +6Y) .o, and6+3=9
= (x+6y) (x+3y)

Solution 6:

az — 5ab — 36b2
=—az+4ab—-9ab-36b2................. w4 x(-9)=-36



—a(a+4b)—-9b(a+4b)............... and4-9=-
= (a +4b) (a—9b)

Solution 7:

a2z + 14ab — 51b?
—az—3ab+17ab—-51bz.......... w-3x17=-51
=—a(a—3b)+17b(a—-3b) ........ and-3+17=14
=(a-3b) (a+ 17b)

Solution 8:

2m2 + 19mn + 30n2
=2m2+4mn + 15mn+ 30n2 ........ +2x30=60
=2m(m +2n)+15n (m + 2n) ..... 4 x15=60

=(mM+2n)2m+15n) ...l and4 +15=19

Solution 9:

3a2— 11ab + 6b2

=3az—-9ab—-2ab+6b2................ +3x6=18
=3a(a—3b)—-2b(a—3b)............ -9x-2=18
=(@-3b)(Ba—-2b) ..cceiiiiiniin, and-9-2=-11
Solution 10:

6x2 — 7Xy — 13y2

=6x2+ 6xy —13xy —13y?2 ............. w6 x(-13) =-78
=6X(X+Y)-13y(X+Y) i and 6 -13=-7

= (x +y) (6x — 13y)

Solution 11:

\J2><2+3><+«..'§

=X2\E+2X+X+wf§ @x\ﬁ=2
=Xv§(x+@)+1(x+v§) 2x1 =2

=(x+\;§)(x 2+1) and2 + 1

3



Exercise - 3.5
Solution 1:

X4 — 8xzyz + 12y*

Letx2=pandy2=q

Then x4 = p2, = gz and x2y2 = pq

SoX4— 8xayz + 12y

=p2—-8pg+12Q7 ..oeieiiannn w-6x-2=12
=p2—-6pq—2pq +1202........ and-6-2=-8
= p(p — 64) — 2q(p — 60)

=(p—60) (p—20)

Re-substituting the values of p and q we get,
= (x2 = 6y?) (x2 — 2y?)

Solution 2:

2x4 — 13x2y2 + 15y
Letx2=aand y2=h.
Then x4 = a2, y* = bz and x2y2 = ab

S2Xx4 = 13x2y2 + 15y4 +2x15=30
=2a2—13ab+15ab2................... -10 x -3 =30
=2az—-10ab—-3ab + 15b2.......... and -10 -3 =-13

= 2a(a — 5b) -3b (a — 5b)

= (a —5b) (2a — 3b)

Re-substituting the values of a and b we get,
= (X — 5y?) (2x2 — 3y?)

Solution 3:

6a* + 11azbz — 10b*

Let az2=m and b2z = n.

Then a* = mz2, b* = nz and azb2 = mn

s 6at+ 11azbz—10b“ ................. © 6 x (-10) = -60
=6m2+ 11mn-10n2.................. 15 x -4 =-60
=6m2+15mn—-4mn-10n2..... and 15-4=11
=3m(2m + 5n) — 2n(2m + 5n)

=(2m + 5n) (3m — 2n)

Re-substituting the values of m and n we get,

= (2a2+ 5b?) (3a2 — 2b?)



Solution 4:

3(x2—5x)2—2(x2—5x +5) -6

Substituting (x2 — 5x) =m
=3m2-2(m+5)-6

=3m2-2m-10-6

3M2—2mMm—=16 ......ccoevienannnnn 3% (-16) = -48
3m2—8m+6m-16............ -2 x-10=20
=m(Bm-8)+2(3m-28)..... and -8+ 6 =-2
=m(3m—8) + 2(3m — 8)

=@Bm-8)(m+2)

Re-substituting the value of m we get,

= [3(x2 — 5x) — 8] [(x2 — 5x) + 2]

= (3x2— 15x — 8)(x2 — 5x + 2)

Solution 5:

(y2 + Sy)(y? + 5y — 2) — 24

=m(m-2)-24

=mz2—6m+4m - 24

TM2—2M—24 ..., v-6x-4=24
=m2—-6m-+4m—-24 ............... and -6 + 4 =-2
=m(m-6)+4 (m-6)

=(m-6) (m+4)

Re-substituting the value of m we get,

= (y2 + 5y — 6) (y2 + 5y + 4))
=(y2+6y—y—6)(y>+4y+y+4)

[y(y + 6) — 1(y + 6)][y(y + 4) + 1(y + 4)]
=(y+6)(y-1)(y+4)(y+1)

Exercise — 3.6
Solution 1:

X3—27y3+125 + 45xy

= (x)2 + (-3y)+ (5)° — 3(x)(-3y)(5)
= (x =3y + 5)(x2 + 9y2 + 25 + 3xy + 15y — 5x)

Solution 2:

a® — b3 + 8¢ + 6abc
= (&) + (-b)® + (2c)* — 3(a)(-b)(2c)
=(a—b+2c)(az+ b2+ 4c2+ab + 2bc -2ca)



Solution 3:

8as + 27b® + 64c3 — 72abc
= (2a)® + (3b):+ (4c):— 3(2a)(3b)(4c)
= (2a + 3b + 4c)(4az+ 9b2+ 16c2— 6ab — 12bc — 8ca)

Solution 4:

-27x3 +y3 — 73— 9xyz

= (-3x) + (y)° + (-2)* -3(-3x)(y) (-2)
= (-3x +y —2z) (9x2 +y2 + 72 +3xy + yz — 3zX)

Solution 5:

ye+ 32y:— 64

=yt + 8y3 — 64 + 24y3

= (y2)2 + (2y)2 + (-4) = 3(¥?) (2y) (-4)

= (y2+2y-4) (y* + 4y? + 16 — 2y2 + 8y + 4y?)
=(y2+ 2y —4)(y* — 2y2 + 8y + 8y + 16)

Solution 6:

X6 —10x3 — 27

=X —-x3—-27 - 9x3

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

= (x2— X = 3)(x*+ x2+ 9 + x3— 3X + 3%?)
= (x2— X — 3)(x4+ x3+ 4x2— 3x + 9)

Solution 7:

3 i

a +4-—
63

3 1

a+1-—+3
83

- (& + (1 + - .3]3 - 3{a)(1)(-2)

1Y o 1 1
| muses 1+ =-a+=+1
[a+ a][a + 1+ a+a+ ]



Solution 8:

(p—3q) + (3q — 7r)*+ (7r — p)?

Let(p—39)=a, (3g—7r)=band (7r — p)=c.
~(P—-30q)r+(Bq-7r2+ (7r—p)=a+b+c
Here,a+b+c=p-3q+3g-7r+7r—-p=0
~a+b+c=0

Ifa+b+c=0,a3+ b3+ cs=3abc

= (p—3ag)+(3q—7r)+ (7r—p) = 3(p — 3q)(3q — 7r)(7r — p)

Solution 9:

(5x — B6y)® + (7z — 5x)® + (By — 72)*

Let(5x—6y) =p, (7z—5x)=qgand (6y — 7z) =r

s~ (Bx—6y):+ (72 —5x)* + (6y — 7z)* = p3+ 3+ 13
Now,p+Q+r=5x—6y+7z—-5x+6y-72=0

“ptqgtr= 0

lfp+qg+r=0,p3+qg3+r3=3pqr

o (Bx — 6y)® + (7z — 5x)® + (6y -72)% = 3(5X — 6Y)(7z — 5X)(6y — 72)

Solution 10:

27(a—b):+ (2a — b)2 + (4b — 5a)3

(3)3(a—Db)* + (2a — b)* + (4b — 5a)®

[3(a—Db)]? + (2a — b): + (4b — 5a)*

= (3a—3b): + (2a — b)® + (4b — 5a)?
Let3a—3b=x%x,2a-b=yand4b-5a=z2

:XS +y3 + ZS
Here,x+y+z=3a-3b+2a-b+4b-5a=0
~X+y+z=0

Ifx+y+2z=0,x3+y3+z3=3xyz

~ 27(a—Db): + (2a—b): + (4b — 5a)2 = 3(3a — 3b)(2a — b) (4b — 5a)
=9 (a-Db) (2a—-Db) (4b —5a)

Exercise - 3.7
Solution 1:

Expressions (i), (i), (iv), (v) and (vii) are polynomials.



Solution 2:

i. The standard form of the expression in descending type is
-x*+ 5%+ 2x*+3x-5
ii. The standard form of the expression in descending type is

x*+3x+5
iii. The standard form of the expressionin descending type is

t2+«f§t+7

iv. The standard form of the expression in descending type is

Lo moeis

v. The standard form of the expressionin descending type is
B33+ dx2+ 7x - 14

Solution 3:

1. The degree of the polynomial is O.
2. The degree of the polynomial is 0.
3. The degree of the polynomial is 1.
4. The degree of the polynomial is 2.
5. The degree of the polynomial is 12.
6. The degree of the polynomial is 3.
7. The degree of the polynomial is 3.
8. The degree of the polynomial is 8.
9. The degree of the polynomial is 7.
10.The degree of the polynomial is 7.

Exercise — 3.8
Solution 1(i):

2X33—=TX*+3x+4;2x3-3x2+4x + 1
=(2x—-Tx2+3x+4) + (2x3 - 3x2 + 4x + 1)
=23 -TX2+3X+4+2x3-3x2+4x+1
=2X34 2x3—7x2—3x2+ 33X+ 4x + 4 +1
(Arranging the like terms together)
=4x2—10x2 + 7x + 5 and degree 3.



Solution 1(ii):

3X2+5X—X";—-3x2+5x+8

= (3x2+5x—x7) + (- 3x2 + 5x + 8)
=3x2+5X—X —3x2+5x+8
=—X+3x2-3x2+5x +5x + 8
(Arranging the like terms together)
= X"+ 10x + 8 and degree 7.

Solution 1(iii):

X4+ 5x3+ 7X; 4x3 -3x2+ 5

= (x4 + 5x2 + 7X) + (4x® — 3x2 + 5)
=X4+53+ X +4x3-3x2+5

= X4+ 5x3+ 4x3— 3x2+ 7x + 5
(Arranging the like terms together)

= x4+ 9x3— 3x2+ 7x + 5 and degree 4.

Solution 1(iv):

Y2+ 2y -5,y +2y2+ 3y +4;yi+ 7y -2
=(y?+2y—-5)+(yo+2y2+3y +4) + (y° + 7y - 2)
=y2+ 2y —5+ Y3+ 2y2+ 3y + 4+ y3+ 7y —2

=y tyitye+ 2y2+ 2y + 3y + 7y —-5+4 -2
(Arranging the like terms together)

= 2y3+ 3y2+ 12y — 3 and degree 3.

Solution 1(v):

Sm2+3m+ 8, m—-—6m2+4m;, m—-m2—m+5
=(Bm2+3m+8)+ (m*—6m2+4m)+ (Mm3—m2—m +5)
=5Mm?2+3m+8+m—6m+4m+m—m2—-m+5
=m3+ m3+ 5m2—6m—m2+3m+4m-m+8+5
(Arranging the like terms together)

=2m3—2m2+ 6m + 13 and degree 3.

Solution 2(i):

X+ X2+ X =1 x4t = x3—x2+ 1

= (e x2+ x— 1) — (x¢— x2—x2+ 1)
=X+ X+ X -1 x4+ X3+ x2—-1
=XA=XAEX3E X2 X-1 -1



(Arranging the like terms together)
= X3+ 2x2+ X — 2 and degree 3.

Solution 2(ii):

n:—5n2+6;n:—3n+ 8
=(N*—=5n2+6)—(n*—3n + 8)
=n3-5n2+6-n3+3n-8
=n-n3-5n2+3n+6-8
(Arranging the like terms together)
=—5n2+ 3n — 2 and degree 2.

Solution 2(iii):

2a+3az—-7;3az2—-12 + 2a
=(2a+3a2—-7) - (3a2— 12 + 2a)
=2a+3a2—-7-3az+12-2a
=3az—3a2+2a—-2a—-7+12
(Arranging the like terms together)
=5 and degree 0.

Solution 3(i):

(Bxz—2x + 1) + (x2 + 5x -3) + (4x2 + 8)
=3x2—-2X+1+x2+5x-3+4x2+ 8
=32+ x2+4x2—-2X+5x+1-3+8
(Arranging the like terms together)
=8x2+ 3x + 6.

Solution 3(ii):

(2y° + 3y -7) ~ (8y - 6) + (4y°— 2y + 1)
=2y} +3y—-7-8y+6+4y: -2y +1
=2y3+4y+3y—-8y—-2y-7+6+1
(Arranging the like terms together)

= B6ys -7y.

Solution 3(iii):

5m2—m + 6m2 — (3m2— 2 + m)
(5m2—m + 6m?2) — (3m2—2 + m)
=5m3—m+ 6m2-3m2+ 2 —-m



=5mi+6m?>—-3m?>—m—-m + 2
=5m3+3m2—-2m + 2.

Solution 4:

Let the polynomial to be added be p(x)

(2x4 — 3x2 + bx + 8) + p(X) = (2x2 — 5x + 4)

p(x) = (2x2 — 5x + 4) — (2x4 — 3x2 + 5x + 8)

=2x2-5x +4 — 2x4+ 3x2—5x — 8

=-2x4+ 2Xx2+ 3x2-5Xx—5x+4 -8

-2x4+ 5x2—-10x - 4

herefore, — 2x4 + 5x2 — 10x — 4 should be added to 2x* — 3x2 + 5x + 8 to get 2x2 — 5x +

I

Solution 5:

Let the polynomial to be subtracted be p(y).

(y* +2y2+ 5y -1) — p(y) = 2y2 + 12

~ (2 + 2y2 + 5y — 1) — (2y2 + 12) = p(y)

“p(y)=y +2y2+5y—1-2y2—-12

=y +2y?—2y2+5y—-1-12

=y:+5y—-13

Therefore, y2 + 5y — 13 should be subtracted from y3 + 2y2 + 5y — 1 to get 2y2 + 12.

Solution 6:

=(z2+322+52+8)+ (423 +222—-72-2)— (223 - 322+ 2z —4)
=73+322+52+8+4z73+2722—-72—2—-223+322—-72+ 4
=z23+4722—-2723+ 322+ 2722+ 322+ 52—-72—-72+8-2+4
=322+8722-3z+ 10

Exercise - 3.9

Solution 1(i):

(x2+ 3x + 1)(2x — 3)

= x2(2x = 3) + 3x(2x - 3) + 1(2x — 3)
=2x3— 32+ 6x2 —9x + 2x — 3

= 2x3+ 3x2 — 7x — 3 and degree 3.



Solution 1(ii):

(3x2+ 5x)(x2+ 2x + 1)

= 3xx(x2+ 2x + 1) + 5x(x2+ 2x + 1)

= 3x4+ 6x3+ 3x2+ 5x3+ 10x2+ 5x

= 3x4+ 6x3+ 5x3+ 3x2+ 10x2+ 5%
(Arranging the like terms together)

= 3x4+ 11x3+ 13x2+ 5x and degree 4.

Solution 1(iii):

(xc+4x +2) (x2+ x +5)

= x3(x2+ X + 5) + 4x(x2+ X + 5)+ 2(x2+ x + 5)

= X5+ X4+ 5x3+ 4x3+ 4x2+ 20X + 2x2+ 2x + 10

= X5+ X4+ Ox3+ 4x2+ 2x2+ 20x + 2x + 2x + 10 (Arranging the like terms together)
= X5+ x4+ 9x3+ 6x2+ 22x + 10 and degree 5.

Solution 1(iv):

(xe-1)(x2—x+4)
=x¥(x2—Xx+4)—-1(x2—x + 4)
= X5 — X4+ 4x3 — x2+ X — 4 and degree 5.

Solution 1(v):

(2y2+3)(3y2+ 1)

=2y2(3y°+ 1) +3(3y*+ 1)

= 6y°+ 2y?+ 9y3+ 3

= 6y5+ 9y=+ 2y2+ 3 and degree 5.



Solution 2(i):

x?-7x+ 18

x+2) x® - 5x% + 4% + 8
X2 4+ 2x2

= 7x% 4+ 4%+ 8

- 7x% - 14x

+ +
18x + 8
18x + 36

-28
= 5x% + 4x+ 8= x+2){x*-7x+18)-28

Solution 2(ii):

y2-5y+ 1
v—l) wP-6x%+ By + 1
Yyl
-+
-Sy?+ 6y +1
- 5y? + Sy

yP-6x®+6y+1=(y-1)(y*-Sy+1)+2



Solution 2(iii):

w2+ 4y + 16
y - 4) yv® + Oy? + Oy — 64
y® - dy?

- 4

4y? - Oy -64
4y? - 16y
= rh
16y - 64
16y - 64

- +

0
y¥-64=(y-4)(v* + 4y + 16)+ 0.

Solution 2(iv):

2x%24+3x-5
3><-2) 6x° + 5x% - 21x + 10
6x° - 4x?

= +

Ox? - 21x + 10
Ix? - 6x
-+
- 15x + 10
- 15x+ 10

+ —

0
6x7 + 5x% = 21x + 10 = (3x - 2){2x* + 3x - 5} + 0.



Solution 2(v):

3x3-4x2+12x-12

><2-3) B -dxP + 3+ 0 + 2%+ 0

3 - 93
- +
-4+ 123 + 0%+ 2x+ 0
- 4x* + 122
+ —
1253 - 122 +2x+ 0
123 - 36x%
- +
-12x%2 +38x+ 0
-12x2 + 36
+ 2

38x - 36

3% - 4x* + 3¢ + 2 = (3 - 3) (3 - 44 + 12x - 12) + 36x - 36

Exercise - 3.10

Solution 1:

=

4.

The coefficient form of the polynomial2xz+ 5x + 12 is (2, 5, 12).

The index form of the polynomial y4— 3y2+ 2y — 7 = y*+ Oy3— 3y2+ 2y — 7.~ The
coefficient form = (1, 0, -3, 2, -7).

The index form of the polynomial x5+ 3x2 = x5+ Ox4+0x3+ 3x2+ 0x + 0.~The
coefficient form = (1, 0, 0, 3, 0, 0).

The index form of the polynomial y*— 3 = y4+ 0ys+ 0y2+ Oy — 3...The coefficient
form=(1, 0, 0, O, -3).

5. The index form of the polynomial9x = 9x + 0. .. The coefficient form = (9, 0).
Solution 2:
1. Number of coefficients = 3. The degree of the polynomial =3 -1=2

2.

~The index form of the given polynomial is 3x2+ 2x + 7.
The number of coefficients = 4..-.The degree of the polynomial = 4-1=3
~The index form of the given polynomial is 2x3— 4.



3. Number of coefficients = 5...The degree of the polynomial =5 -1=4
~The index form of the given polynomial is x*— 3x2+ X + 5.

4. Number of coefficients = 4. The degree of the polynomial =4 — 1= 3,
~The index form of the given polynomial is -x3+ 3x2— 5x + 6.

5. Number of coefficients = 7...The degree of the polynomial=7-1=6
~The index form of the given polynomial is x¢+ 64.

Solution 3(i):

Dividend is x® - 4x® - 2x + 1

Index form is x® - 4x? - 2x + 1
Coefficient form is (1, -4, -2, 1)
Comparing the divisor x - 3 with x - g,

La=23
31—-4 -2 i
3 -3 -15
1«15

. Quotient in coffident form =(1,-1,-5)
- Quotient = x? - x - 5in the variable x
Remainder = -14

2= ax® - 2x+ 1) = (x = 3)(x? - x - 5) + (-14).
Solution 3(ii):

Dividend is 2x* - 3x% + 4x + 2

Index formis 2x% - 3x% + 4x + 2

Coefficient form is (2,-3,4,2)

s .

Comparing the divisor x - 1 with x - a,
5 =l

2 -3 4 2
2 -1 3
2 -1 3 [

- Quotient in coffident form = (2, -1, 3).

- Quotient = 2x* - x + 3in the variable x
Remainder = 5

2% -3x?+ 4x+2 = (x - 1){2x* - x+3) + 5.



Solution 3(iii):

Dividend is yv° + 343
Index form is v° + Oy? + Oy + 343
Coefficient form is (1,0,0,343)
Comparing the divisor v + 7 with v - a,
L a=-7.

1 0O 0 343

-7 49 -343

1 -7 49 [0
- Quotient in coffident form = (1, -7, 49).
- Quotient = y% - 7y + 49 in the variable y
Remainder = O

y®+ 343 = v+ 7)[y*- 7y + 49)+ 0.

Solution 3(iv):

Dividend is {x*+ x* + x* - 2x + 4)
Index form is {x®+ Ox*+ x* + x* = 2x + 4)
Coefficient form is (1,0,1,1, -2 4)
Comparing the divisor x + 3 with x - g,
L~ a==3
=3 G v 1 -2 4
-3 9 -30 87 =255

| 1 -3 10 -29 85
- Quotient in coffident form =(1,-3,10,-29,85)
- Quotient = x* - 3x® + 10x% - 29x + 85 in the variable x
Remainder = -251

2 X = 2x+ 4) = (x+ 3){x* - 3x% + 10x® - 29x + 85) + (-251).




Solution 3(v):

Dividend is x® + 2x% + x + 2

Index formis x®+2x% + x + 2
Coefficient form is (1,2, 1,2)
Comparing the divisor x - 1 with x - 3,

ma=1,

o2 12
1 3 4

1 3 4 [g

- Quotient in coffident form = (1, 3, 4).
- Quotient = x* + 3x + 4 in the variable x
Remainder = 6

X34 DXE g X4 2= [x—i)(x2+3x+4}+6.
Solution 3(vi):

Dividend is y2 - 11y + 30

Index formis y* - 11y + 30
Coefficient form is (1,-11, 30)
Comparing the divisor vy -5 with v - g,

. a=>5,
5(1 -11 30

’ 5 -30

11 -6 [0]

- Quotient in coffident form = (1, -6).

~ Quotient = y - 6 in the variable x
Remainder = 0

yZ- 11y +30= [y - 5){y - 6) + O.



Solution 3(vii):

Dividend is x - 3x* - 12x + 4
Index formis x-3x*-12x+ 4
Coefficient form is (1,-3,12,4)
Comparing the divisor x -2 with x - a,
La=2,
5 1 -3 -12 4
2 -2 -28
1 =1 =14

- Quotient in ooffident form = (1,-1,-14).

- Quotient = x? - x - 14 in the variable x
Remainder = -24

x=3x% - 12x+ 4= (x - 2)[x* - x - 14) - 24,
Solution 3(viii):

Dividend is 2x* + 3x?+ 5
Index formis 2x*+ 0x®+3x%+ Ox + 5
Coefficient formis (2, 3,5)
Comparing the divisor x + 2 with x - a,
- B

212 0 3 O 5

‘ 4 8 -22 44

2 -4 11 -22
- Quotient in coefficient form = (2, -4, 11,-22).
. Quotient = 2x° - 4x? + 11x - 22 in the variable x
Remainder = 49
2x*+ 3%+ 5= (x+ 2) {27 - 4x? + 11x - 22} + 49.




Exercise - 3.11

Solution 1:
1. pX)=x2+2x+5=0+0+5
2. =5
3. ~p(0)=(0)2+2(0)+5
4. p(x)=x2+2x+5=9+6+5
5. =20
6. ~p@R)=(3)2+2(3)+5
7. p(X)=x2+2x+5=1-2+5
8. =4
9. ~p(-1)=(-1)2+2(-1)+5

10.p(X) =x2+2x+5=9-6+5
11.=8

12, p(-3) =(-3)2+ 2(-3) + 5
13.p(X)=x2+2x+5=a2+2a+5
14.~p(@a)=(a)+2(@)+5

Solution 2:
P(y) =y =5y -2y+3
=y —2y>— 5y + 3 ...(Standard form)

p(y) =y*—2y>=5y+3=1-2-5+3

=-3

.~ p()=(@)e2-2(1)2-5(1) +3

p(y) =y —2y2— 5y +3=8-2(4) — 10 + 3= -7
=8-8-10+3

= p(2) = (22 —2(2)2-5(2) + 3

p(y) =y —2y2— 5y + 3= -8 — 2(4) + 10 + 3= -3
=-8-8+10+3

= p(-2) = (-2 = 2(-2)2 = 5(-2) + 3

10.p(y) =y*—2y2—5y + 3=64 — 2(16) — 20 + 3= 15
11.=64-32-20+3
12.-.p(4)=(4):-2(4)>—5(4) + 3

13.p(y) =y2—2y2 — 5y + 3= -b* — 2b2 + 5b + 3

14. .. p(-b) = (-b)* — 2(-b)2 — 5(-b) + 3

©CONoOA~WNE



Solution 3:

p(X) =x2—mx +7
~p2) =(2)2-m(2) +7
=4-2m+7
=11-2m

But p(2) = 35 given
~11-2m=35
~2m=11-35
~2m=-24

“m=-12

Solution 4:

p(y) =ay2+2y—-6
~p(-3)=a(-3)2+2(-3)-6
=9%9a-6-6

=9%a-12

But p(y) = 15
~9a-12=15
~9a=15+12

~9a=27

~a=3



Exercise - 3.12

Solution 1:

To find zero of the polynomial we solve by equating it to zero

Lp(xX)=x+2

p(x)=0
LxX+2=0

S Xi=im2
Thus, -2 is the zero of the polynomial x + 2.

i g(x) = 4x-12

p(x) = O
L dx-12=0
L dx =12

ZX=ES
Thus, 3 is the zero of the polynomial 4x - 12.

jii. r(x) = 5- 6x
r(x)=0
25-6x=0
SBXES

S
LXE =
6

Thus, = is the zero of the pdynomial 5- 6x

Solution 2(i):

p(xX) =x-—2
p(x) =0
wX=2=0

WaX=2
=~ 2 is the zero of the given polynomial.

Solution 2(ii):
p(X) = (x—2)
p(x)=0
~x=2=0
X =2
p(Xx) = (x—-9)
p(x) =0
~Xx-=9=0

iv.p(y)=y+1
p(y)=0
Sy+1=0

sy==1
Thus, 1 is the zero of the pdynomial v + 1.

v. p(m)=m
p(m)=0

S mEo
Thus, Qis the zero of the polynomial m.

vi. y) = 4y
qy) =0
L4y =0

Ly=0
Thus, O is the zero of the polynomial 4y

“X=9
~ 2 and 9 are the zero of the given polynomial.



Solution 2(iii):

We know x? - x-12 = x? - 4x +3x - 12
= x(x-4)+ 3(x - 4)
=[x+3)(x- 4
The pdynomial have zeroes when p(x) = 0
L xXx+3=0 or x-4=0
LX==3 or Xx=4
. The zeroes of the pdynomial x?-x- 12 are -3 and 4.

Solution 3(i):

We know x?+ 10x+ 16 = x%+ 8x+ 2x + 16
x(x+8)+2(x+8)
(X+2](X+8]

The pdynomials have zeroes when p(x) = 0.
L X+2=0 or x+8=0

I

==-2 or x=-8
- The zerces of the polynomial x*+ 10x + 16 are - 2 and - 8.
Now, sum of zerces = -2 -8 = —10=—%]=-%
16 c¢
and product of zeroes = (-2)x (-8) = 16 = e
a

Solution 3(ii):

We know x?-4x - 5= x*-5x+x-5
= X[x-5)+ 1{x-3)
= (x+1){x-5)
The polynomials have zeroes when p (x) = O.
SX+1=0 or x=5=0
==1 OF X:=5
.. The zeroes of the polynomial x?- 4x -5 are - 1 and 5.

4
Now, sum of zeroes = - 1+5 = 4=—(—1)=-E
a

and product of zeroes = [-1)x [S)=-5= _—15 e
a



Solution 4(i):

Let the quadratic polynomial be ax? + bx + c and its zeroes be o and p.

We know o + B =5=—(—5)=$

and af = -50= £
a

If a=1, thenb =-5 and c=-50.
Therefore, the quadratic polynomial which satisfies the above condition is x* - Sx - 50.

Solution 4(ii):

Let the quadratic polynomial be ax? + bx + c andits zeroes be o and p.

We knowa+B=—11=;1t)-
and of = 10= %
a

Ifa=1, thenb=11and c=10.
Therefore, the quadratic polynomial which satisfies the above condition is x* + 11x + 10.

Exercise — 3.13
Solution 1(i):

p(x) =3x2+x+7

Divisoris x + 2

s~ Put x =-2in p(x)

=~ By the Remainder Theorem
Remainder = p(-2) = 3(-2)2 + (-2) + 7

=34)-2+7
=12-2+7
=17

~ Remainder = 17
Solution 1(ii):

p(x) = 4x3 + 5x — 10

Divisoris x — 3

~ Putx=3inp(X)

=~ By the Remainder Theorem
Remainder = p(3) = 4(3): + 5(3) - 10
=4(27)+15-10



=108 + 15-10
=113
~ Remainder = 113

Solution 1(iii):

p(X) =x3—ax>+2x—a

Divisor is x — a.

~ Putx=ain p(x)

~ By the Remainder Theorem

Remainder =p(a) = (a):*—a(a)2+2(a)—a
—a3—-az+2a—a

-a

~ Remainder = a

Solution 2(i):

p(X) =2x2—3x2+4x -5

Divisor is x — 2

~Putx=2inp(x)

~ By the Remainder Theorem

Remainder =p(2) =2 (2):-3(2)>+4(2) -5
=16 -3(4)+8-5

=16-12+8-5

=7

~ Remainder =7

Solution 2(ii):

p(X) =2x2 —3x2+4x—-5

Divisoris x + 3

~ Putx =-3in p(x)

-~ By the Remainder Theorem

Remainder = p(-3) =2 (-3)* = 3(-3)2 + 4(-3) - 5
=2((-27)-3(9)-12-5

=-54-27-12-5

=-98

~ Remainder = -98

Solution 2(iii):

p(X) =2x3—3x2+4x -5
Divisoris x — 1



~Putx=11inp(x)

~ By the Remainder Theorem

Remainder =p(1) =2 (1) -3(1)>2+4(1) -5
=21)-3(1)+4-5

=2-3+4-5

=-2

~ Remainder = -2,

Solution 3:

p(X) =xt+ax2+4x -5

Divisoris x + 1

~ Putx=11inp(x)

~ By the Remainder Theorem

Remainder = p(-1) = (-1): + a(-1)2 + 4(-1) - 5
=-1+a—-4-5

=a-10

But, remainder = 14

~a—-10=14

~a=14+10

~a=24

Exercise — 3.14
Solution 1(i):

p(xX) =x2—4

Put x = -2 in p(x), we get

p(-2) = (-2)2 -4

=4-4

=0

As p(-2) =0,

~ By the Factor Theorem (x + 2) is a factor of x2 — 4.

Solution 1(ii):

p(x) = x2— 27

Put x = 3 in p(x), we get

p(3) = (3)* - 27

=27 - 27

=0

As p(3) =0,

=~ By the Factor Theorem (x — 3) is a factor of x2 — 27.



Solution 1(iii):

p(x) = 2x* + 9x® + 6x2 — 11X — 6

Put x = 1 in p(x), we get

p(1) =2(1)*+9(1)2+6(1)2—11(1) -6

=2+9+6-11-6

=0

As p(1) =0,

~ By the Factor Theorem (x — 1) is a factor of 2x* + 9x® + 6x2 — 11x — 6.

Solution 1(iv):

p(x) = x2 + 10x + 24

Put x = -4 in p(x), we get

p(1) = (-4)2 + 10(-4) + 24

=16-40+ 24

=0

As p(-4) = 0,

=~ By the Factor Theorem (x + 4) is a factor of x2 + 10x + 24.

Solution 2:

p(x) =x3—3x2+4x + 4

Put x = 2 in p(x), we get

p(1) =(2)*—3(2)2+4(2) +4

=8-3(4)+8+4

=8-12+8+4

=8#0

As p(2) #0,

=~ By the Factor Theorem (x — 2) is not a factor of x3 — 3x2 + 4x + 4.

Solution 3:

Let p(x) = 2x3 — 6x2 + 5x + a

Put x = 2 in p(x), we get

p(2) =2(2)° - 6(2)2 +5(2) + a
=2(8)-6(4)+10+a

=16-24+10+a

=2+a

But p(2) must be 0, because (x — 2) is a factor
~2+a=0

~a=-2



