RD SHARMA
Solutions
Class 9 Maths

Chapter 5
Ex 5.1



Q1. x> +x—-3x* -3
SOLUTION :

Taking x common in X°> + X
=x(x>+1)—3x*—-3

Taking - 3 common in —3x” — 3
=X(x2+1)-3(x>+1)

Now , we take (x> + 1) common
=(x*+ 1) (x-3)

axd+x=3y? =3=(x>+1)(x-3)

02.a(a+b)’ —3a’b(a+b)
SOLUTION :

Taking (a +b) common in the two terms
= (a+b){a(a+b)2- 3a2b}

Now, using (a + b)? = a2 + b% + 2ab
=(a+b) {a(a’ +b? + 2ab) — 3a’b}
=(a+Db) {a’ +ab? + 2a’b — 3a’b}
=(a+b) {a’ + ab’ — a’b}

=(a+b)p {a’ +b> —ab}
=p(a+Db)(a® +b> —ab)

~ a(a+b)’ —3a’b(a+b)=a(a+b)(a+b?—ab)

03.x (x> —y?) +3xy(x—y)

SOLUTION :

Elaborating x> —y> using the identity x*> —y3 = (x —y) (x> + xy +y?)
X (x—y) (x> +xy +y?) +3xy (x~y)

Taking common x( x-y ) in both the terms

=X (x—y) (x> +xy +y* +3y)

2 x (0 =y +3xy (x—y)=x(x —y) (X +xy +y? +3y)



Q4.a°x> +(ax’>+1)x+a

SOLUTION :

We multiply X (ax?> + 1) = ax® + x

=a’x? +ax’ +x+a

Taking common ax? in (a®x? + ax®) and 1in(x+a)
=ax’(a+x)+ 1 (x+a)

=ax’(a+x)+ 1 (a+x)

Taking ( a + x ) common in both the terms
=(a+x)(ax’ +1)

sa?x? +(ax? + 1)x+a=(a+x)(ax’ +1)

Q5. x% ty—Xy—X
SOLUTION :

On rearranging

X2 —xy—x+y

Taking x common in the (X2 —Xy) and -1 in(-x+y)
=(x-y)=1(x-y)

Taking (x - y ) common in the terms

=(x-y)(x-1)
latex].-[/latex]x” +y —xy =X =(x -y )(x - 1)

Q6. x> —2x%b + 3xy? — 6y°

SOLUTION :

Taking x> common in (x> — 2x%y) and +3y? common in (3xy? — 6y°)
=x* (x = 2y) +3y” (x — 2y)

Taking ( x = 2y ) common in the terms

= (x = 2y) (x* +3y?)

latex]--[/latex] x> — 2x%y + 3xy? — 6y° = (x — 2y) (x* + 3y?)

Q7. 6ab —b? + 12ac — 2bc



SOLUTION :

Taking b common in (6ab — b?) and 2c in ( 12ac - 2bc )
=b(6a-b)+2c(6a-b)

Taking (6a - b ) common in the terms

=(6a-b)(b+2c)

latex]-[/latex]6ab — b® + 12ac — 2bc =(6a-b )(b +2c)

1 1
w.ul+;]—4u+;q+6
SOLUTION :
X2+ S —Ax— 24442
X X
=2+ = +4+2- 2 —4x
X X
() + (L) (2P F2xxx L2 x Lx(=2)+2(-2)x
Using identity

X2 +y2 4+ 72 +2xy +2yz+27x = (X +y + z)

We get,

x+ L+ (2
“[x+1-2T

=[x+ 1 -2][x+<-2]

Q9.x(x-2)(x-4)+4x-8

SOLUTION :

=X(x =2)(x=-4)+4(x-2)

Taking ( x = 2) common in both the terms
=(x=2){x(x-4)+4}
=(x-2){x*—4x+4}

Now splitting the middle term of x> — 4x + 4
=(x - 2){x> —2x — 2x + 4}
=(x=2){x(x=-2)-2(x-2)}



=(x - 2){(x-2)(x2))
=(x=-2)(x-2)(x-2)

=(x—2)’
x(x2)(x-4) + 4x- 8=(x — 2)°

Q10.(x+2) (x> +25)— 10x*> — 20x
SOLUTION :

(x+2) (x> +25)10x (x+2)

Taking (x +2) common in both the terms
=(x+2)(x* + 25— 10x)

=(x+2)(x2 —10x +25)

Splitting the middle term of (x> — 10x + 25)
(x? — 5x — 5x +25)

{x(x-5)-5(x-5)}
(x=5)(x-5)
) (x% +25)— 10x? - 20x=(x+2)(x - 5)(x - 5)

Q11. 2a% + 2\6ab + 3b?
SOLUTION ;

: (Jia)2 +2 xV2ax\3b+ (\/§b)2

Using the identity (p + q)* = p* + q> + 2pq

=-(\2a+ \/§b)2

= (\2a +V3b) (\2a +V3b)

= 2a2 +2\6ab + 3b% = (\2a + V3b) (V2a + V3b)
Q12.(a—b+c)+(b—c+a)Y+2@a—b+c)x(b—c+a)

SOLUTION :
Let (a-b+c)=xand(b-c+a)=y



=x? +y2 +2xy
Using the identity (a +b)* = a® + b2 + 2ab
=(x+y)
Now , substituting x andy
(a=b+c+b—c+a)
Cancelling -b,+b & +c,-c
= (2a)’
= 4a’
~(a=b+cy+(b—c+ay+2@a—b+c)x(b—c+a)=4a’

Q13.a%> +b?> +2(ab + bc + ca)

SOLUTION :

=a’ +b® + 2ab + 2bc + 2ca

Using the identity (p+q)2 =p>+q>+2pq
We get,

=(a+b)2+2bc+20a

=(a+b)2+2c(b+a)
0r(a+b)2+20(a+b)

Taking (a+b)common

=(a+b)(a+tb+2c)
~a’+b’>+2(ab+bc+ca)=(a+b)(a+b+2c)

Q14. 4(x—y)> — 12(x —y)(x +y) + 9(x +y)?
SOLUTION :

Let(x-y)=x(x+y)=y

=4x? — 12xy + 9y?

Splitting the middle term - 12=-6-6 also 4 X 9 =—6 X —6
=4x? — 6xy — 6xy + 9y?

=2x(2x - 3y ) -3y(2x - 3y)

=(2x-3y)(2x-3y)

-(2x - 3y)’



Substituting x= x-y &y = x+y
=2(x—y)=3(x+y) =l 2x-2y - 3x- 3y
=(2x-3x-2y-3y )?

=[x —5yT

=[(=1) (x + 5y)I°

=(x + 5y)’ [+ (1)2=1]

2 Ax—yP — 12(x—y)(x +y) +9(x + yP=(x + 5y)’

Q15.a%> —b? +2bc — ¢?

SOLUTION :

a’> — (b?> —2bc + ¢?)

Using the identity (a—b)2 =a? +b%>—2ab
=a2 —(b—c)’

Using the identity a> —b? = (a+b)(a—b)
“(a+b-c)(a-(b-c))
=(atb-c)(a-b+c)

~a?—b>+2bc—c’=(a+b-c)(a-b+c)

Q16.a% +2ab+b% —¢?

SOLUTION :

Using the identity (p + q)2 = p2 + q2 +2pq
=(a+b)’ -2

Using the identity p> —q%> =(p+q) (p—q)
=(a+b+c)(atb-c)

~a’+2ab+b’>—c?=(a+b+c)(atb-c)

Q17. a%> + 4b% — 4ab — 4¢?
SOLUTION :

On rearranging

=a? —4ab +4b? — 4¢?



=(a)’ —2 x a x 2b + (2b)* — 4c?

Using the identity (a — b)2 =a’ +b%>—2ab
=(a—2b)’ — 4c?

=(a—2b)* — (2¢)*

Using the identity a> —b? = (a+b)(a—b)

=(a-2b -2c)(a-2b +2c)

~a2+4b> —4ab—4c?=(a-2b - 2c) (a-2b +2c)

Q18. xy9 - yx9
SOLUTION :

=xy (y® —x®)

=xy (v = ()

Using the identity p> —q%=(p+q)(p-q)

=xy (y* +x) (v —x*)

=xy (v X () = ()

Using the identity p> —q?=(p+q)(p-q)

=xy (y* +x) (y* +x) (y* = %)

=xy (v +xH (v +x°) (v +X) (y — %)

=xy (X' +yH (C +y) x+y) (D (x~y)

Yy —x)=-1(x-y)

=—xy (X' +yH) (X +y?) (x +y) (x )

axy? —yxX? = xy (xP+yH) (x2 +yH) (x+y) (x—y)
Q19. x* +x%y? +y*

SOLUTION :

Adding X2y2 and subtracting X2y2 to the given equation
=x* + x2y? +yt +x2y? —x%y?

=x* +2x%y? +y* - xPy?

2 2 2
=(x?) +2xx? xy? +(y?) = (xy)



Using the identity (p + q)2 =p? +q* +2pq
2 2

=(x*+y?) — (xy)

Using the identity p> —q%=(p+q)(p-q)

=(x* +y” +xy) (x* +y* —xy)

axtExly? dyt s (3 y? Fxy) (3P Fy? - xy)

Q20. x> —y? —4xz + 47>

SOLUTION :

On rearranging the terms

=x2 —4xz+4z7% —y?

=(x)’ =2 x x x 22+ (2z)* —y?

Using the identity X2 — 2xy + y2 =(x- y)2

= (x=2z)° —y?

Using the identity p> —q2=(p+q)(p-q)
=(x—2z+ty)(x—2z—Yy)

WX2 -yt —4xz+ 477 = (x—2z+y) (X —2z—y)

Q21. x> + 6\2x + 10
SOLUTION :
Splitting the middle term ,

=x2 + 5\V2x + V2x + 10 [+ 62 = 5V2 + V2 and 5V2 x \2 = 10]
=X (X + 5V2) + V2 (x + 5\2)

= (x +5V2) (x +1\2)

Ax2+6\V2x+10=(x+5V2) (x +12)

022. x2 —27\2x — 30

SOLUTION :
Splitting the middle term,



-x2 — 5\V2x + 3V2x — 30

[+ —2V2 = —5V2 + 32 also — 5V2 x 3V2 = -30]

= x(x— 5V2) +3V2 (x — 52)

= (x— 5V2) (x +3\2)

ax2=2\2x = 30 = (x — 532) (x + 3\2)
Q23. x2 —\3x—-6

SOLUTION :
Splitting the middle term,

=x2 — 2\3x +3x — 6 [ —\3 =-2V3+3 also —2V3 x\3 = —6]

=x (x —2V3) +V3 (x — 2V3)

= (x = 2\3) (x +\3)
~x2—=\3x—6=(x—2V3) (x +3)
024 x2 + 5V5x + 30

SOLUTION :
Splitting the middle term,

=x2 + 2V5x + 3V3x + 30

=X (x +2V5) + 35 (x + 2V3)

= (x +2V5) (x + 3V5)

x4+ 5\3x + 30 = (x + 2V3) (x + 313)
Q25. x% +2\3x — 24

SOLUTION :
Splitting the middle term,

[+ 575 = 25 + 3v5 also 215 x 3v5 = 30]



=x2 + 4\3x — 2\3x — 24 [+ 2V3 = 4\3 — 213 also 4\3 (—23) = —24]
=x (x + 4V3) — 2V3 (x + 413)

= (x + 4V3) (x — 213)

o x2+2V3x — 24 = (x + 4V3) (x — 2V3)

2_5 1
Q26 . 2x sXt 4
SOLUTION :
Splitting the middle term,

= 2—£—£+L ‘_‘—i:—
2x 2 3 12 [ 6

=x(2x — 5 %(2)(— %)

= (2x= 7)(x~5)

-'-ZXZ—%X-F %=(2x—%)(x—%)

2 1
Q27 .x + X+ 3T

SOLUTION :

Splitting the middle term,
) 1 Ve 12 _ 5
=X+ 3 x+ X+ 3z [“ ==+

x24I+

1 1 1
=X(X+7)+§(X+7)
1 1
) 12 I _ 1 1
. X +§X+¥-(x+ 7)(x+?)

Q28.21x% —2x + 2_11
SOLUTION :



2 2
: AT 1]
(V21x) —2V21x x = (&)
Using the identity (x — y)2 = x> +y? —2xy

2
= (21x— =)

2
. 2 1 _ 1
~21x 2X+E_(\/21X \/T_l)

029 . 5\5x2 + 20x + 3V5
SOLUTION :
Splitting the middle term,

= 5V5x2 + 15x + 5x + 3V5
= 5x (V3x +3) + V5 (V3x + 3)
=(\/§X4-3)(5x+\/§)

= 5\3x2 + 20x + 3V5 = (V5x + 3) (5x +V5)

030 2x2 +3\5x + 5
SOLUTION :
Splitting the middle term,

= 2x2 +2V5x +V5x + 5

= 2x(x+\/§)+\/§(x+\/§)
= (x +V5) (2x +V5)

2 2x2 +3V5x + 5= (x +V5) 2x +15)

037.9(2a—b)* —4(2a—b)— 13
SOLUTION :

Let 2a-b=x

= 9x> —4x—13

Splitting the middle term,

[ 20=15+5and 15 x 5 = 5V5 x 3\3]



= x> — 13x +9x — 13

=x(9x—13)+1(9x—13)

=(Ox—13)(x+1)

Substituting x=2a-b

= [9(2a—b)—13](2a—b+1)

= (18a—9% —13)(2a—b+1)
.°.9(2a—b)2—4(2a—b)—13=(18a—9b—13)(2a—b+1)

032.7(x—2y) —25(x—2y)+12
SOLUTION :

Let x-2y=P

=7P2—-25P +12

Splitting the middle term,

= 7P2—21P —4P + 12

=7P (P —3)—4(P -3)

= (P—3)(7P —4)

Substituting P =x -2y

= (x=2y-3)(7T(x—2y)—4)

= (x—2y—3)(7x— 14y —4)

2 T(x=2y) —25(x = 2y) + 12 = (x = 2y — 3) (7x — 14y — 4)

033.2(x+yY —9(x+y)—5
SOLUTION :

Let xty=z

=27>-9z2-5

Splitting the middle term,
=272 —10z+z—5
=2z(z—5)+1(z—-5)
=(z—5)(2z+1)

Substituting z=x+y
=(x+ty—-5)Q2x+ty)+1)



=(x+ty—5)2x+2y+1)
.-.2(x+y)2—9(x+y)—5=(X+y—5)(2x+2y+l)

Q34 . Give the possible expression for the length & breadth of the rectangle having 35y? — 13y — 12 as its
area.

SOLUTION :

Area is given as 35y% — 13y — 12

Splitting the middle term,

Area= 35y? +218y — 15y — 12

=T7y(S5y +4)—3(5y +4)

=y +4)(7y—3)

We also know that area of rectangle =length xbreadth
= Possible length = (5y + 4) and breadth=(7y — 3)
Or possible length = (7y — 3) and breadth= (5y + 4)

Q35. What are the possible expression for the cuboid having volume 3x2 — 12x.
SOLUTION :

Volume = 3x% — 12x

=3x(x—4)

=3 xx(x—4)

Also volume = Length xBreadth>xHeight

= Possible expression for dimensions of cuboid are =3, x, (x — 4)



