RD SHARMA
Solutions
Class 9 Maths

Chapter 5
Ex 54



Q1.a°+8b° + 64¢’ — 24abc
SOLUTION :

=(a)’ +(2b)’ + (4c)’ —3 x ax 2b x 4¢
= (a+2b +4c)(a® + (2b)* + (4c)* —a x 2b—2b x 4¢ — 4¢ x a)
[ a’+b’+c®—3abc=(a+b+c)(a’+b>+c?>—ab—bc—ca)]
= (a+2b + 4c) (a® + 4b> + 16¢? — 2ab — 8bc — 4ac)
a’ + 8b% + 64c — 24abc = (a + 2b + 4¢) (a? + 4b> + 16¢> — 2ab — 8bc — 4ac)

Q2.x° — 8y’ +27z2° + 18xyz
SOLUTION :

=x> = (2y)’ +(32)’ =3 x x x (-2y) (32)

= (x+ (<2y) +32) (" +(=2y)" + (32)" ~ x(~2y) = (-2y) (32)= 32(x))

[ a®+b®+c®—3abc=(a+b+c)(a®+b%>+c?—ab=be —ca)]

=(x + (2y) + 3z) (x% + 4y2 + 922 + 2xy + 6yz — 3zx)

v x? = 8y? +2772° + 18xyz =(x + (—2y) + 32) (x> + 4y + 922+ 2xy + 6yz — 3zX)

Q3. x 3—y3 +125234 5xyz
SOLUTION :

3
(%) +(—y) +(52) =3 x X() (52)

=(3 t(y)+52)((3 ) () (52 = 3(y) () 52-52(3))

=(§—y+5z)(9 +y? + 2572 —lr—+5yz—53ﬂ

x® —y3 +1252° + 5xyz= (X —y +52) (5 +y? +2527 + 2+ 5yz- 22

Q4.8x> +27y? — 216z + 108xyz
SOLUTION :

=(2x)° + (3y)’ + (=6y)’ = 3 (2x) (3y) (-62)



= (2x + 3y + (—62)) (2x)* + (3y)* + (—62)* — 2x % 3y — 3y (=62) — (—62) 2x)
= (2x + 3y + (—62)) (4x* + 9y? + 362> — 6xy + 18yz + 122x)
L 8x° +27y3 — 21623 + 108xyz = (2x + 3y + (—62)) (4x> + 9y? + 362 — 6xXy + 18yz + 122x)

Q5.125+8x> —27y> + 90xy
SOLUTION :

=(5) +(2x)° + (=3y)’ =3 x 5 x 2x x (=3y)
= (5+2x + (=3y)) (5% + (2x)* + (=3y)” = 5(2x) — 2x (=3y) — (-3y) 5)

=(5+2x—3y) (25 +4x> + 9y — 10x + 6xy + 15y)
w125+ 8x% —27y3 +90xy = (5 +2x — 3y) (25 + 4x% + 9y? — 10x + 6Xy + 15y)

Q6. (3x —2y) +(2y — 4z)°’ + (4z - 3x)’

SOLUTION :

Let 3x—2y)=a,(2y—4z)=b,(4z—3x)=c
satb+c=3x—2y+2y—4z+4z—-3x =0
va+b+c=0.2a°+b’+¢c’ =3abc

=3(3x—2y)(2y —4z)(4z — 3x)

(3x—2y)3+(2y—4z)3+(4z—3x)3 =3(3x+2y)(2y —4z)(4z — 3x)
Q7. 2x—3y) +(4z—2x)’ + 3y —4z)’

SOLUTION :

Let2x-3y=a,4z-2x=b,3y-4z=c
natb+c=2x—3y+4z—-2x+3y—4z=0
va+b+c=0.2a+b’+c®=3abc

=3(2x—3y)(4z—2x)(3y —4z)
(2x—3y)3+(4z—2x)3+(3y—4z)3=3(2x—3y)(4z—2x)(3y—4z)

3 3
Q8. [2+y+ 2] +[2- T4z +[-2 L4

SOLUTION :



Let [§+y+§]=a,[§—23—y+z]=b,[—%x—%—43_2]:C
a+b+c=%+y+%+§—%y+z_5_6x_%_%
atbre=(3+3-Pre-F-PrErz-Y)
a+b+c=3TX+2_6X—5TX+33_y_2TY_%+%+33_Z_%

_ 3y—3 _
a+b+c= 5x65x + Y3y+4z34z

at+tb+c=0
“a+b+c=0 ~a’+b’+¢3 =3abc
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Q9.(a—3b)’ +(3b—c)’ +(c—a)’

SOLUTION :

Let a-3b=x,3b-c=y,c-a=z

xty+z=a—-3b+3b—c+c—a=0

(vx+ty+z=0) w X0 +y3+73 =3xyz

=3(a—3b)(3b—c)(c—a)

~ (a=3byY +(3b—c) +(c—a) =3(a—3b)(Bb—c)(c—a)

010. 23223 + 3\3b3 + &3 — 3V6abe
SOLUTION

() + (B 63 %V VBB e
- (VZa+ V36 + o) (V) +(V3b) +? — (VIa) (V3B) - (V3b) e — (VZac)

=(\2a + \3b + ¢) (2a% + 3b% + ¢ — V6ab — V3bc — \2ac)

. 2\2a3 + 3V3b3 + ¢3 — 3V6abe = (V2a + V3b + ¢) (222 + 3b? + ¢ — V6ab — \3bc — V2ac)

Q11. 3V3a3 —b® — 5V5¢3 — 3V15abe



SOLUTION :

= (@af +(=b)’ — (\/30)3 — 3 (\3a) (—b) (—V5¢)

(V3a+ (=b) + (—V5¢)) ((\/§a)2 +(-b)’ + (—\/§c)2 —3a(-b) — (-b) (—5¢)
— (—\/gc) \/ga)
=(\3a—b—5¢)(3a2 + b2 + 5¢% + V3ab — V5bc + V15ac)

~ 3\3a% — b’ — 5V5¢% — 3VT5abe =(V3a — b — V5¢) (3a2 + b + 5¢? + V3ab — V5be + V13ac)

Q12.8x> — 125y> +216 + 180xy
SOLUTION

=(2x)” + (=5y)’ +6° =3 x (2x) (~5y) (6)
= (2 + (=5y) + 6) ((2x)” + (=5y)” + 6% = 2x x (=5y) — (=5¥)6 —6.(2X))

= (2x — 5y + 6) (4x% + 25y? + 36 + 10xy + 30y — 12x)
. 8% — 125y3 +216 + 180xy = (2x — 5y + 6) (4x> + 25y? + 36 + 10xy + 30y — 12x)

Q13.2V2a3 + 16V2b3 + &3 — 12abe
SOLUTION

- (\/521)3 + (2\/§b)3 +¢3—3x\2ax242b x ¢
=(\2a+2\2b +¢) ((@a)2 + (2@;)2 +¢? —(V2a) (2\2b) - (2\2b) ¢ — (V2a) ¢)
= (2a +2\2b + ¢) (2a% + 8b? + ¢ — 4ab — 2\2bc — \2ac)

~ 2\2a% + 16\2b% + ¢ — 12abe = (\2a + 2\2b + ¢) (2a% + 8b? + ¢ — 4ab — 2\2bc — \2ac)

Q 14. Find the value of x> +y> — 12Xy + 64 when x +y = -4.
SOLUTION

=x +y3 + 64— 12xy



=Xy 4T =3(X) () (4)

(x+Hy+ ) +y>+ 42 —xy—yx4—4xx)

=(—4+4) (x> +y2+16 —xy — 4y — 4x) [ x+y=—4]
=0

L X +y3 —12xy +64=0

Q15. MULTIPLY :

(). x> +y>+z>?—xy+xz+yz by x+y—z

SOLUTION :

=(X>+y?+ 22 —xy+xz+yz)(x+y—2)

=x>+y3 +2° - 3xyz

(i). x> +4y> + 722 +2xy +x2—2yz by x—2y—z2

SOLUTION :

2+ (229) +(2) = (-29) (-2) ~ (~2) () = X* + (2] 4 (2)” ~ 3x(+2y) (-2)

= x%2 +4y? + 72 +2xy —2yz + zx = x> — 8y? — 73 - 6xyz

(iii) . x> + 4y + 2xy = 3x + 6y + 9 by (x — 2y + 3)

SOLUTION :

()7 +(22y)" +(3)" = () (29) ~ (2) (3) = 3 ()= +(=2y)” +3° =3 (%) (~2y)(3)

= x> +4y? + 9 + 2xy + 6y — 3x=x’ =8y°> + 27~ 18xy

(iv). 9x* +25y2 + 15xy + 12x = 20y + 16 by~ 3x—5y + 4

SOLUTION :
(3%)° + (5y)” +47 = (=3%) (5y) = (5y) (4) — (4) (3x) = (3x)” + (5y)’ + 4
=3 (=3x)(5y)(4)

= 9x% +25y? + 16 + 15xy — 20y + 12x = —27x> + 125y> + 64 + 180xy



