(b) 72¢% ¥ by ~ 20y
36
:72><x><x>< YXyXy _

7262 3 £ = 2xy —36x°.

—2XxXy

(©) —13x° yz3 by—Sxyz2

—13x X xx y><z><z><z_13x2

—13)c2yz3 +(—5xyzz):
—5XXxXyXzXz 5

(@) 16x* +12¢> + &2 + 4xby 4x
1ex 1203 &2 4x
+ +—t
4x 4x 4x  4x

=4x3 +3x% + 2+ 1

(16x* + 12 + &2 +4x) = 4x =

(b) 8x4yz - 5xy3 z+ 24x? y4 by 3xyz
gt yz - SxySZ N 24x? y4

(8x4 vz — Sxy3 +24x? y4 )+ 3xyz =
3xyz 3xyz 3xyz

83 5 o 3
=—x" —=)y " +8&y z
3 3y Y

(©) 9%y —6xy+ 1207 by _—;xy

-3 w?y ey 12v°

0% y— Gy + 1207 )+ S xy= - +
(9" y—bxy ) T RIS T
P
=(=6)—(=4)+(-8y)
=—6x—8y+4
(a) —14x% —13x+12+2x+3
-Tx+y
2.x+3>—14 —13x+12
—M4x? - 21x
+ +
8x+12
— & +12
00

Quotient = — 7x+ 4, Remainder = 0

Check : Dividend = Divisor x quotient + Remainder.
=24+3)x(=7x+4)+0
= —14x% + 8 —2Ix+12
=—14x> —13x+12
= Dividend
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(b) 6y° —28y° +3)% +30y—9 by2y> — 6
3
33 —5p+2
Y -Sy+s
2,2 —6> 6y —2y° +3y2 +30y-9
-+
—10y” + 3% +304 -9
-0y° +/50y
+ _
3/ -9
y2 -9
-+
0

Quotient 3 y3 -5y+ %, Remainder =0
Dividend = Divisor x Quotient + Remainder
=(2y% - 6)x (3y3 - 5y+;j +0

=6y> —10y° +3y> —18)> —30y-9
= Dividend.

(©) 9x2y— 6xy + 12‘xy2 by _—;xy

—6x+4-8y
_—;xy> ox? —6xy+l2.xy2
+9 2y
— 64 + 12x)?
6xy

B

2
Hot

00

Quotient = — 6x+ 14 — 2y, Remainder = 0

Check : Dividend = Divisor X Quotient + Remainder
=[_;ny><(—6x+4— 8)+0

=+9%2y—6xy+ 1207 +0
= 9x2y— 6xy + ley2
= Dividend.
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(d) —12x* —22x3 —10x? + 34x— 75by 3x+ 7
— 433+ 0% — 8+ 30

3+ 7> —12x7 = 22x3 —10x2 + 34x— 75

At — &3
- +

310w +34x-75
x3 —10x2

—244% + 34x— 175

— hx? — 56x

+ +
90k — 75
Ox + 210
—285

Quotient =— 463 + 2% — 8+ 30, Remainder = 285
Check : Dividend = Divisor x Quotient + Remainder

= (3x+ 7)(—4x> + 2x% — 8x +30)+ (- 285)

=(— + Oox” — 24x” +90x — + 14x" — + +(—
(—12x* + 603 = 24x% + 90x — 28x> + 14x2 — 56x + 210) + (— 285)
=—12¢* —22¢% —10x? + 34x +210- 285

=—12x* = 22x3 —10x? + 34x— 75= Dividend.

(a) If (3x—1)is a factor of 6x2 +x— 1, then it is divide the 6x2 +x— 1completely.
2x+1

Check : 3x—1)j+x—1
2

- 2x

- +
;Z_l
—hx—1
+ +

0

Hence, 3x — 1is a factor of 6x> +x—1

(b) If 2x—51is a factor of 4x* —10x3 —10x% + 30x — 15, then it is complely divide the
4xt —100% —10x? +30x- 15
2} - 5x
Check : 2v— 5>7— 1003 1062 + 30— 15
A% — 103
+
- :/g/ +30x
—10x? +25x

+

Sx—15 Remainder
Hence 2x — Sis not a factor of 4x* —10x> —10x2 + 30x — 15,
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Exercise 7.2

1. (a) (5x+3y)?

(a+b)* =a® +b% +2ab

Here, a =5xand b =3y

(5x+3y)% = (5¢)% + 3y)% +2(5x)(3))
=25¢% + 9y2 + 30xy.

(b) (5x+12x%)?
Here a = Sand b = 12x

(a+b)? =a® +b% +2ab (5+12x%)? + (5)* + (12x?)? +2(5)(12x?)
=15+ 124% +120x2.

1 2
(c) (5x+ SyJ

Herea=5x,b=i

5y

1) 1) 1
_ 2 L L
(5x+ SyJ =(5x)" + (Sy) + Z(SX)[5J/J

=25¢% + +2x><l.

252 y

) (3x-4y)°
Here,a=3x,b=4y

(a-b) =a*+b> - 2ab

(Gx—4y)? = (37 +(4»)* - (2)(3x)(4)
=0x? +16y° —24xy.

© (@—; )2

Herea=\6x,b=gy

® (-
(x—

86

1

(a—b)2 =a® +b> - 2ab
1) 1) 1

(\/gx—s yj =(/3x)? + [5 y) - 2(\/5)6)(5 y]

N £

=3x +25y 5 X).
3y)x(x—=3y)
3p)x (x=3y)=(x—3y)

= () +(3»)* —2(x)(3y)

=x? +9y2 — Gy
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(a) 92 +49y% + 42xy
Here x=3and y=1
9x% +49y2 + 42xy = (3x)% +(79)% + 2% 3x x Ty
=(3x+7y)?> =3x3+7x1)? (whenx=3, y=1]
=(9+7) =(16)> =256,
(b) 252 +64y%>—80xy x=4, y=z
25x% + 642 — 80xy = (5x)% + (8) = (2)(5x)(8Y)
=(5x—8y)? (5x 4 -8x2)? (rx=4and y=2)
=(20-16)> = (4)* =16
(a) 2x+ 3y = 8On squaring both sides
(2x+3y)” = (8)*
4x% + 937 +2x 2rx 3y =64
4x% + 992 +12(xp) = 64
4x% +9y% +12(2)= 64 (o xp=2)
4x% + 9% =64 - 24
4x% +9y% =40,
(b) 3x— 7y = 8on squaring both sides
(3x—7y)* =(8)°
9x? +49y7 —2x 3xx Ty =649x7 +49y% —42(xy)= 64
Ox? +49y% — 42(—1)=649x? +49)? +42=64
9x? +49y% = 64— 42
ox? +49y% =22

(1 x+ L 6 squaring on both side

X
x+-| =(6)
X

x2 +i2+2><x><1=36

=

(i) x? + iz = 34 squaring on both side

X
1 2
(x2+2) =(34)%

X

87
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5.

88

2
(x2)2+(12) +2xx2 xiz=1156
X X

x4+—14+2:1156

X

x* +i4=1156—2=1154.
X

-1 . .
(a) L squaring on both sides
X

X
x2 +—12=25+2
X
2, 1
X

(b) X2+ iz = 27 squaring on both sides
X

1 2
(x2+2j =(27)*
X
2
(x2)2+(12) +2xx? L =729
X

x* +i4+2=729
X

4

X+ =729-2

xS =727

1
x4
1
x4
(@) (4x+4y)(4x—5y)=16x> —(5y X 4x) + lexy — 203>
=16x% = 20xy + 16xy — 202
=16x? —20y2 — 4xy.
(b)) (ab+cd)(ab—cd)=(abxab)— (abXxcd)+ (cd x ab)— (cd X cd)
=a’b% - abed + abed — ¢ d*
=a’b? - 2d? =(ab)* - (d)?
© G-DE+DE2 + DM+ D)= +x-x-1)
=(x6 +x2 +x* +1)
=(x2 —1)(x6 +x2+xt s 1)
=8 xt x® rx? —xf —x? —x* —
=x¥ -1
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(d)

(a)

(b)

(©)

(d)

(e)

®

(@

(h)

(M)

2

(x+y—lj(x+y+l) e I AR A
5 5 5 5

25 5
2

=x2+2 4 2 _ L
25 5
(103)? (103)? =(100+3)?
We know that (a + b)2 =a’ + b + 2ab
then (100+ 3)? =(100)% + (3)% +2(100)(3)
=10000+ 9+ 600
=106009.
(91) (91)* = (100-9)>
We know that, (a — b)> =a® + b> —2ab
(100—9)% =(100)> + (9)> —2(100)x (9)
10000+ 81—1800=10081— 1800 = 8281.
(0.98)% = (1-0.02)°
then (1-0.02)> =(1)% +(0.02)> = 2(1) x (0.02)
=1+ 0.0004 — 0.04 = 0.9604.
(97)% (97)% = (100 - 3)?
(100—3)% = (100)* +(3)> =2x100x 3
=10000+ 9— 600
=10009 — 600 = 9409,
103 % 97

We know that, a®> — b% = (a + b)(a—b)
103 x 97=(100+ 3)(100—3)=(100)* —(3)?
=10000— 9=9991.
104 x 104 (100)* = (100+ 4)°
=(100)% + (4)> +2x100x 4
=10000+ 16+ 800=10816.
166 166 — 134 x 134 = (166)° — (134)?

= (166+134)(166—134) [va® —b*> =(a+b)(a—-b)]

= (300)(32) = 9600,
0.78x 0.78 — 0.22 x 0.22

(0.78)> = (0.22)> = (0.78 + 0.22)(0.78 = 0.22)  [a’ —

= (1)(0.56)= 0.56.

0.54 x 0.54 — 0.46 x 0.46 = (0.54)% — (0.46)>

(0.54)> = (0.46)> = (0.54 + 0.6) (0.54 — 0.46)
= (1.00) (0.08) = 0.08.

Exercise 7.3

1.

(a)

(x—2y-5z2)°

(a+b+c)2 =a’ +b% +c? +2ab+ 2bc+ 2ac

Radiant Mathematics-8
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2.

90

(x=2y-52)% =(x)> + (=89)% + (= 52)% + 2(x x —=2y)
+2(=2y)x (= 52)+ 2(x) (= 52)
=x? +4y2 +2522 —4xy+20yz — 10xz
=x? +4y% +25z% — 4xy+20yz — 10xz.
(b) (1x—1y+16)2
47 2
(a+b+c)2 =a® +b% +¢? +2ab + 2bc + 2ca

11 2oy 1) 5 1 -1
(4x—2y+16) =(4x) +(—2 j +(16) +(2><4x><2yj
+2x(_;ij(l6)+2(l6)(ixj
2

=ix +1y2 +256—1xy—16y+ 8x.
16 4 y

a b c)
© (fc*d)

. (a+b+c)2=a2+b2+cz+2ab+2bc+2ca
2 2 2 2
then(a+b+c) =(aj +(bj +(cj +2(axb)
b ¢ d b c d b ¢
+2(be) 2(C+aj
¢ d d b

2 2 2
=a+b+c+2(a)+2(b)+2(ac).
b2 2 42 c d bd

x? +4y2 +9z% + 4xy+12yz + 6xz
x? -+-4y2 +9z% + 4xy+12yz + 6xz
= ()2 +(29)* +(32)> +2(xx2y)+2(2y x 32)+ 2(3z X x)
= (x+2y+3z)? (ea+b+c? =a®+b% +c? +2ab+ 2bc+ 2ca)
Now, on putting the value of x, y and z.
x=8 y=Tandz=6
then  (x+2y+3z)> =[8+ (2% 7)+ (3% 6)]
= (8+ 14 + 18)% = (40)> =1600.
x2 +4y? +252% —4xy+20yz —10xz
= () +(=29) +(=52)> +2(x X =29)+ 2(=2y X 52) + 2(—x X 2)
=(x+ (=29)+(=52)% = (x—2y—52)°
[“(a+b+c) =a® +b% +c? +2ab+12b + 2ca)]
Now, on putting the value of x, yand x=9,y=2and z =1
then (x— 2y —5z)% = {9— (2% 2)— (5x 1)}?
=[9-4- 5]
=[9-9]% =[0]* =0
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4. x4+ y+ z =12squaring both the sides.

(x?

(x+y+ Z)2 =(12)2
24y 22 2+ 2z + 220 =144
+ 9% + 22 )+ 2y + 2z + 22x) = 144
X2+ y2 +z2 =64

64+ (2xy + 2yz + 22x) = 14
2xy+ 2yz+ 2zx = 144 — 64 = 80
2(xy+ yz+2zn)=280

xy+ yz+zn=?=40.

5. x+ y+ z = 8squaring both sides.

(x+ y+2)? =(8)°

x2+y2+22+2xy+2yz+2xz=64

X2+ y2 + 22 +2(xy+ yz+xz)=64

6. x° +y2

X2+ y? + 22 +2(13)= 64 (oxy+ yz+xz=13)
x2+y? +z2 +26=064
x2+32+22=64-26=38
+2z%2=350n using identify

(x+ y+ 2)2 =x? +y2 + 22 + 2y + 2yz + 2xz

(x+ y+

z)2 =()c2 +y2 +zz)+2(xy+ vz + zx)

(x+ y+ z)=4/35+2(23) Cox? 42+ 22 =35and xy+ yz + zx=23)

7. (a) (2x

(b) (x*

=\/M=\/ﬁ (.x+y+z=9
+p—c)2 —(2x—p+c)2
(a+b+c)2 =a’ +b% +¢? +2ab + 2bc+ 2ca
2+ p+ (=) =2+ (= p)(e)?
=(4x2 +p2 +c? +4xp—2pc—4cx)—(4x2 +p2 +c? —4xp — 2pc + 4xc)

2

= 4x? +p2 +c? +4xp—2pc—4cx—4x2 -p —c? + 4xp + 2pc— 4xc

= 8&p — 8¢
=8 (p—rc)
N R R e e B
(a+b+c) =a® +b% +c* +2ab+2bc+ 2ca
O R e R CRURE b b
=(x4 +y4 +z4 +2.>c2y2 —2y222 —Zzzxz)
=—(x4 +y4 +z4 —2x2y2 —2yzz2 +222x2)
x4+y4 +z4 +2‘xzy2 —2)}222 —2225% —x* —y4
=—z* +2.x2y2 +2y222 —2z%x? =4x2y2 — 42252
=4x* (y® - z%)
=4x? (y+2)(y—z)

91
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(©) (a+b+c) +(a—b+c) +(a+b-c)
(a+b+c)? =a® +b> +2ab+ 2bc+ 2ca
(a+b+c)2+(a—b+c)2 -i—(a+b—c)2
=(a2 +b2 +2ab+2bc+2ca)+(a2 +b% + ¢ = 2ab - 2bc + 2ca)
+(a® +b% +c? + 2ab - 2bc — 2ca)
=a® +b% +c% +2ab+2bc+2ca+a’ +b> +c* — 2ab — 2bc + 2ca
+a’ +b?% +c? +2ab—2bc—2ca
=3a® +3b% + 3¢? + 2ab+ 2ca — 2bc
=3(a® = b% + ¢? )+ 2ab - 2bc + 2ca).

Exercise 7.4
1. (a (Bx—2y)°
(a-b) =a> —b> -3ab(a-b)
(Bx—2y)> =27x% =8y =3(3xx2y)(3x—2y)
=27 —8)° — (18&) (3x— 2y)=27x> — 83> — 54x% 3 + 36x°.
15y
(b) (SX+3y)

(a+b) =a® +b> +3ab(a+b)

(et 2ol
3 3y 27 27y 3y 3 3y

1 3, 125 JE 5 j
=—X - —x+ y
27 27 3
1 3, 125 3, 5 2
=—X — +—x .
27 27 277 9 7T 4

3
1 2
© (35]

(a-b)? =a> —b> —3ab(a—b)
12y _ s (1 2)1 2
x5y 273 125y° 3 5y)\3x S5y

_ 18 _2F_2j
2703 125y Sww\3x Sy
1 8 2 4
- -— >
2703 125y 15x?y  25vy
2. (a) (1004)%7(1004)° =(1000+ 4)>
(a+b) =a>+b> +3ab(a+b)
(1000+ 4)> = (1000)* + (4)> +3(1000 x 4)(1000+4)

=1000x 1000 x 1000+ 64 +12000(1004)
=1000000064 — 12048000=10120480064.
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4.

5.

(b) (599)° (599)° =(600—1)3
(a-b) =a> —b> = 3ab(a-b)

(600—1)> = (600)> — (1)* =3 x (600x 1)(600—1)
= 216000000 — 1— 1800(599)

=216000000—1-1078200

= 214921799,
©) (9.8)° (9.8)° =(10-0.2)°

=(10)° = (0.2)> =3(10x 0.2) (10— 0.2)

=1000— 0.008 — 6 (10— 0.2)

=1000~-0.008 - 60+ 1.2
=941.192.

(d) (8.01)° (8.01)° =(8+0.01)°
(a+b) =a +b> +3ab(a+b)

- (8+0.01)° =(8)% +(0.01) +3(8x0.01)(8+ 0.01)

=512+ 0.000001+ 0.24 (8.01)
=512+ 0.000001+1.9224
=513.922401.

x+y=5

On cubing both sides.

(x+y) =(5)
x>+ y3 +3xy(x+ y)=125
x>+ 33 +3(6)(5)=125
x>+ 33 +90=125
x>+ 3% =125-90=35.
x+y=12
On cubing both sides
(x+3)* =(12)°
x>+ y3 + 3xy(x+ y)=1728
4% +3%27(12)=1728
x4 y° =972=1728
x>+ =1728-972=x + ° =756
x—y=4
On cubing both sides.
(x=»)> =4y
¥ =y =3 () (x— )= 64
x> =33 =321)4)=64
x> =y —252=164
x> -y =64+252
X =3 =316

(vx+ y=5and xy=6)

(cxy=27andx+ y=12)

Coxy=2Lx—y=4)

Radiant Mathematics-8
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6.

7.

8.

94

x—2y=11
On cubing with sides.
(Bx-2y)* =(11)°
(3x)° = (2y)® = 3(3xx2y)(3x—2y)=1331
27¢% —8y° — 18y (3x—2y)=1331
27x¢3 - 8y° —18x 12x 11=1331
273 - 8y° =1331+2376
27¢3 — 8y =3707.
x+1=7

X
On cubing both sides.

3
(x + 1) =(7)
X

X3 +13+3><x><1(x+1j=343
X X X
X3 +1+3(x+ j 343

X

x3

x3 +i3+(3><7)=343

X
o+l =343-01
X3
3 1
A= 322
X
x—1=5
X
On cubing both sides.

3
R
X

(a—b) a> = b3 = 3ab(a-b)

3(x>< 1)(}(—)—125
X
x3 —1—3(36—1)—125
X X

¥ i—3><5—125
x

3

X = =125+15

w"—‘xm"—‘

= 140.

=
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X
On putting
1 2
(x+) =x? 4+ —+2 x2+—2=7
X X X
1 2
(x+) =7+2
X
2
(x+1) =9x+1=3
X X

Now, on cubing the both sides

1 3
(x+) =(3)°

X

x° +1+3(x><1j( —1):27
x x x

3 1 1

B r—13(3)=27 (’.'x—=3j
x° X
x3+%+9:27

X

B too7-9

=
w

3, 1

=

10. x? +i2=27

X
1Y 1
On putting x—— | =x?+— =2
—x 2
2 1
x“+—=27
2
1 2 1 2
[x— =27-2 = (x—) =25
X X
(Y
X
Now, on cubing both sides
3
1
o
X
x3—1—3(x><1)( —ljzlzs
¥ x x
3 1 1
X ——3—3><(5)=125 wx——=5
X X
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xT ——=125+15

x3—

=140,

w"—‘kw"—‘

X
1. (a) (a-3b)° +(a+3b)°

=[a® = (3b)® = 3(ax3b)(a—23b)]+[a’ +(3b)* +3(ax3b)(a+3b)

=[a® —27b> = 9ab (a - 3b)]+[a> + 276> + 9ab (a + 3b)]
=a 29 —9a%b +27aB7 +a> +275° +9a2 b +29ab %

=2a> + 54ab?.

%5

3

a 8h3 Zab 4ab? a> 8’ 2a2b 4ab’?
— +7 - +
2 27 27 27 9 9
q
2
2| —

a
+
7
8b3 Zab 4é 22 8h3 2a 4apf?
+— +— -
/9
53

1x
7
8 2a%b 16b3 4a
= +2
27 9 27 9
Exercise 7.5

1. (@) (x+2)(x+3)
(x+a)(x+b)=x> +(a+b)x+ab
(x+2)(x+3)=x> + (3x+2)x+ 6=x> + 5x+ 6.
() (x=3)(x+7)
(x+a)(x+b)=x"+(a+b)x+ab
(x=3)x+7)=x>+ (T+(-3)x-21
=x% +4x-21
(©) (3x+4)(3x—6)
(Bx+4)(3x— 6)= 9> — 18+ 12x— 24
=0x? — 6x— 24

2

(d) X-D(2x-=7)
(2x—1)(2x—7)=4x> —14x—2x+ 7
=4x% —16x+7.
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(@

(b)

(©)

(d)

(a)

(b)

(©)

(a)

(b)

56% 48
56% 48 =(50+ 6)(50—2)
(x+a)(x+b)=x+(a+b)x+ab
(50+ 6) (50— 2) = (50)% + (6+ (=2)50+ 6 X (- 2)
=2500+ (4)50—12
=2500+ 20012
=2700—12=2688
95% 97
95% 97=(90+ 5) (90+ 7)
(x+a)(x+b)=x>+(a+b)x+ab
(90+ 5)(90+ 7) = (90)% + (5+ 7)90+ 35
= 8100+ 1080+ 35
=9215.
107 x103
107 x103 = (100+ 7)(100+ 3)
(x+a)(x+b)=x>+(a+b)x+ab
(100+ 7)(100+ 3) = (100)> +(7+13) 100+ 3 X 7
=10000+ 1000+ 21= 11021
35%3735%37=(30+5)(30+ 7)
(x+a)(x+ b)=x2 +(a+b)x+ab
(30+5)(30+ 7)=(30)% +(5+ 7)30+ 35
=900+ 360+ 35=1295.
(Bx+4y) (%% — 12+ 16y7)
=27x° 367 + 4857 + 3607y — 4% + 64)°
=27 + 647,
(20— 3y)(4x? + 6xp+ 9y?)
=87 + 127 + 1897 — 12— 187 — 27)°
=8¢ —27y°.
(0.9x> +0.7y)(0.81x% — 0.63xy + 0.497 )
= 0.729% — 0.567%7 y + 044157 +0,567%° y — 0,44Txy” +0.343 )
=0.729¢> + 0.343°.
(x+ y+ 22)()62 + y2 +4z2 —xy—2yz—2zx)
=x3 +xy2 + 4xz? —xzy—2xy2—22x2 + yx2 + y3 +4yz2 —xy2 —2y22
—2xyz + 2nlz+ 2y22+ 8z —2xyz — 4yz2 —4z2x
=x>+ y3 +8z° - 6xyz.
(2x— y+32)(4x> + y* + 92 + 2y + 3yz— bxz)
=&3+M+M+%/+6wz—l z—ﬁtx’z/y—y3—9/yzA—M
—}j/z/z+6xyz+%z+}jf2/z+27z3 -i-6xyz+95724—1,80c{2

=83 = % +272% + 180z
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5.

98

(©)

(a)

(b)

(a)

(2a - 3b—2c)(4a” + 9> + 4c? + 6ab — 6bc + 4ca)
= 8a> +18ab” +8ac” +)2a°h — 12abc +8e*C — 1247 b - 27b> — 124¢7
—M + ¢ —12abc —jeyc— c—8c?
—12abe + 126567 — 8%
=8a> —27p% =83 - 82a.
(2x=3y)> +3y—4z)> +(4z - 2x)° =3(2x=3y)(3y—4z)(4z— 2x)
LHS. (2¢)° = (3y)® =3x6xp(2x=3y)+(3y)% — (4z)> —3x 3y
X 4z(3y—4z)+(4z)° —(2x)° — 3% 8z (4z — 2x)
=8 - 2757 — 18w (2x—3) + 277" — 642" —36yz (3y - 42)
+647° — 8 — 24z (42 — 2x)
=—18xy(2x—3y)—36yz(3y—4z)— 24xz (4z — zx)
=36x2 y+ 54xy> — 1087z + 144122 — 96xz% + 482 2
RHS. 3(2x-3y)3y—4z)(4z—-2x)
= (6x—9y)(3y—4z)(4z — 2x)
= (18xy — 24xz —27y% + 36yz) (42 — 2x)
= 127z — 96z — 1087z + 14 yz* - 36x7 y
+48x% 2 + 5412 — 1267
=—36x% y+54y°x— 108y z + 144 yz% — 96xz? + 48 2
Hence L.H.S.=R.H.S.
(a2 _b2)3+(b2 —62)3 +(C2 _a2)3 :3(a2 _b2)(b2 —62)(02 _a2)
LHS. & ¥ —3a°p% (a? = > )+ 5 —f —3(b%c?)(b? - ?)
+/—/—3cza2 (c2 —az)
=-3a*b? +3a%b* - 3b%c? +3b%c* —3¢%a? + 324t
RHS. 3(a? -b>)(b% -c?)(c? —a?)
=(3a’ =3b2)(b> - ) (* -a?)
=(3a’b? =3a’c? —3b* +3b%c?)(? - a?)
=W— 3a2c¢t =34 e? + 302t - 3a*p?
+3a%c% +34%p* —W
=—3a*p? +3a%b* —3b%c? +3b%c* - 3c¢*a® + 3¢%a*
L.H.S.=R.H.S. Proved
(28)° = (78)° + (50)°
Leta=28 b=—"78and ¢ =50
Then a+b+c=28-78+50=78-78=0
N a+b+c=0
a® +b> + ¢ =3ab.
(28)% +(=78)% +(50)> = -3% 109200 = — 327600
then (28)% —(78)° +(50)* =—327600.
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(b) (7.8)° = (10.3)> +(2.5)3
Let,a=7.8 b=103and c=2.5
Then, a+b+c=78+(-103)+2.5
103-103=0
a+b+c=0
a>+b3+c3 =3ab
Now  (7.8)° +(=10.3)> + (2.5)> =3x 7.8x—103%x 2.5
=—602.55
Hence (7.8)° — (10.3)° + (2.5)° =-602.55

McQ's
1.(b) 2. (2) 3. (c) 4. (d) 5. (¢) 6. (a) 7. (b) 8. (d) 9. (d) 10. (b) 11. (d) 12. (d) 13. (d).

Formative Assessment-2
1.(b) 2. (¢) 3. (c) 4. (c) 5. (b) 6. (b) 7. (b) 8. (c) 9. (b) 10. (c) 11. (c) 12. (b) 13. (b) 14. (b)
15. (d) 16. (c) 17. (c) 18. (d) 19. (b) 20. (c).

Summative Assessment-1

Section-A
Ans. 1. (d) 2. (a) 3. (b) 4. (b) 5. (b) 6. (b) 7. (c) 8. (d).
Section-B
9. 4(1-P)=3(P-2)
4-4P=3P -6
—~4P-3P=—6-4
~7P=-10
pP= —-10_10
-7 7

10. x-— 1 = 4 On squaring both sides

X
2
1
o
X
2 1 X
X +—2—2Xf=16

X X

il 1642

2
X
x2+—12=18
X

13 [2197
11. 3-2197 3 lieo
then 3/-2197=3/-13x-13x~13
13 [13
=-13
1

99
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12.

13.

14.

15.

16.

100

8 5.099
9
5 1260000
Then é = /26
9 3x3 +5 [-25
_~26 100 |100
3
+
_5.099 ~1.699 0 1000
Y 10009 |100000
=1.70 (approx) +9 (9081
1018 (91900
91701
199
1
- 3 (243
243
Prime factors 0f243=3x3x3x3x 3 3 |81
=3 3 |27
Then .1 3 19
243 35 3 (3
_~—5
- 1
1257

We know that, if the sum of the digits of the number is divisible by 3
the number must be divisible by 3.
So, sum of the digits =1+ 2+ 5+ 7=15
15 is divsible by 3
Hence, 1257 is also divisible by 3.

Section-C
First add
-3,5_-12425_+13
10 8 40 40
4 2 4-6 -2
then, —t —= =
15 -5 15 15
Now subtract, -2_13_-16-39 -5 il
15 40 120 120 24

. -2
Let ¢; and ¢, are two rational numbers between Y and %

(-2 1 1(—4+3) (-1} -1
then g ==|—+=|== — | ==
203 2 2 6 20 6 12

1( 1) (-1 1) 1(-1+6 1(5) 5
Now g =—|q+t=|==|—+—=|== =—| ===
2 2) 2012 2) 20 12 2\12) 24
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17. 30a Step 1.
+b 6 3
8 ¢ 1

Step 2.

Step 3.

Hence,a=8 b=5andc=7

On putting the values of @,b and ¢
308
+5 6 3
8 7 1

©1<3

L oa+3=11
a=11-3=8

1+0+6=C
c=7

3+b=8

b=8-3=5

-0 -

ceo sy Lo
= {1627+ 8= -1l x =~

19. Let the number be x

Now according to question

11

) ()

[—8)3 1 (4)2 ~8_1_16
_ X —=|— X —=_"
27 x \9) 27 x &8I
8, 1_16-8 _16
27 x 8127x 81
or 16x27x=81x—-8
_ 381x -8
- 16x27
-3 -
A 91 999999
20. Greatest 6-digit number = 999999 +9 |-81
We need to find the least number that must be 189 | 1899
subtracted from 999999 to make it a perfec square.
Thus, the least number to be subtracted = 1998 +9 |-1701
Hence, the greatest 6-digit number which is a perfect 1989 19899
square is 999999 — 1998 = 998001
- 17901
1998
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-2197
3

21. 13 12197
9261

9261

Writing 2197 and 9261 as a product of 13 169

1323

their prime factors, we get 13 |13

189

2197=13x13x 13
9261=T7TXTxXTx3%x3%x3
i/—2197:i/ —13x-13x—13
9261 TXTXTX3%x3%3
-13 -13
= 3= r
22, 3 —dx+6xd =5+ 8 —4x? +5x+5
=3x? —4x? —dx+ Sx+ 67 + 87
=—x? px+14x7 =147 —x% +x.

32 +1

23. l+4x>3x +1 +4x+1
2 4 3

4x 4
+1

00

.. Quotient = 32 + 1, Remainder = 0.

24. %_x:f)x—ll

5 4

10x — 3x ><: -1l (cross multiplication)

15 4
40x — 12x = 45x — 165
28x=45x - 165
45x —28x =165
17x =165
165
x=—":
17
Section-D
25. Suppose Mohan's age = x years

Mohan's mother age = 2x years
Mohan's age before 10 years = x — 10 years
Mohan's mother age before 10 years = 2x — 10 years
According to question
(2x-10)=20+ (x —10)
then 2x—-10=20+x-10
2x—x=20-10+10
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x=30-10 =20years.
Mohan's age = 20 years
and Mother's age = 2x = 2 X 20 =40 years.
Hence Mohan's present age = 20 years
and Present age of Mohan's mother = 40 years.
26. o (x+ y)2 =x% + y2 + 2xy

or (x+y):m
(x+y)= \/x2 + 37+ 2xp — 2 + 2y (0odd and subtract 2xy)
=\/x2 + y2 —2xy + 4xy
== +ax @)

= am2+4x%§=Jm4+25

=+/169=13
x+y=13
27. 2f -yt =) - (7)Y
a’>-b*>=a+b(a-b)
then  (x*)2 -(»*)? =% + )2 - »?)
= (@7 + )+ ») (- )

2 | 1000000
28, 3/0.00343 = 3 2-000343 7 | 343
1.000000 7 T 2 | 500000
then writing 343 and 1000000 —77— 2 | 250000
as a product of their prime factors, we get > | 125000
343=Tx7x 7 1
2 | 62500
1000000=2X2X2X2X2X2X5X5X5X5%Xx5%5
Ve 2 | 31250
then 3
1000000 5 | 15625
5| 3125
_, TXTXT
2X2X2X2X2X2XS5XS5XS5X5X5%S 5 | 625
7 5 125
T 2x2x5x5 5125
_ 7 515
100 1
=0.07.
103
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29.

30.

31.

32.

33.

104

459.29 —+/5.29

J59.29 +4/5.29 7.7 23
First we find square root 71 59.29 2 5.29
Now, £/59.29 —/5.29 +7 |- a9 +2 |-4
59.29++/5.29
147 1029 43 129
_77-23
T 7.7+23 ~1029 129
5.4 0 0
10
=0.54

EEENEO _{G)j (ij] 1)

1
27— 8] X —
[ ] 64

=19x 1 = B

64 64

63909

We know that, if the sum of the digits of the number is divisible by 9

then the number must be divisible by 9.

Now sum of the digits of the number 63909=6+3+9+ 0+ 9=27
27 is divisible by 9.

Hence, the number 63909 is also divisible by 9.

Suppose the number = x

then according to question

11 1)

—+—-———|+x=3
3 5

2
x=3_(1+1_1)
2 3 5
31 1 1
X=—————4—
1 2 3 5
_90-15-10+6 _96-25 71
30 30 30
_n
30
a:—iandb:—then\a+b|<|a|+|b|
|a+b|=—2+§=_8+15
-5 4 20
|17
20| 20
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8+15 —é Clearly, l< §
20 20

23

=— 4 —= =

5 4 20 20
Hence, [a+ b|< |a |+ |b| Proved.

34, - Price of 100 pens =% 500% = ?LS(B

Price of 1 pen = ?@ xi
100
Price of 3 pens:?&xix 3:%wzlog
5 100 5x100 500

Price of 50 pencils =% 100% = ?%

1

Price of 1 pencils = S0 X 1
5 50

50Ix5 z 2505
x 50 250

Price of 5 pencils =%

7509 N 2505)
500 250

=X (12519} =325.038
500

(7509+ 5010)
500

Now the price of 3 pens and 5 pencils = ?[

8. Lines and Angles

Exercise 8.1

1. Total no. of pairs of parallel lines = 6
AB||DE,AB ||FG,AB ||HI,DE || EG,DE || HI,FG || HI.
2. m]||nGiven

Z£1=60°
L1+ £2=180 (Linear pair)
60+ £2=180 (- Z£1=60°)
£2=180- 60
£2=120°
Now, £2=/15 (" corresponding angles)

So, £5=120°

Then  Z£5+ £8=180° (Line pair)

: 120+ £8=180 (- £5=120°)
£8=180-120
Z£8=60°

3.0 Linem L1 and Linen L/

Line m || line n
£1=180°
L1=/£2 (" Alternate angles)
£2=280°

105
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L{|m,m]||n,

then

Now

Hence
(a) .

Now,

Now

Now,

Now

Hence

Through
then

Ll=YLx (. Corresponding angle)

ZLy+ Zx=180 (Linear pair) S [
Zy+130=180 (- Lx=4£1=130) Jrox m
Zy=180-130 1
Zy=50° "
Ly=/L2 (.- Alternate angles)

L2=Ly=50° [ am an
£2=50°

[||mand m||n (Given) X

I|n 65

ml|n (Given)

Lx=/L65° (Alternate angle)

AO||CF

£ AOB = ZCMB (" Corresponding angle)

“  OB||FD

ZCMB = ZCFD (. Corresponding angle)
£ AOB = ZCMB = ZCFD
ZAOB = ZCFD Proved.

AO||DC
£ AOB = ZLCDB (Coresponding angles)
ZCDB = 50° (" ZAOB =50°) A C E

ZCDB + ZPDB =180° (Linear pair)

£50+ £PDB =180° (- ZCDB=50°)

ZPDB =180-50 .

ZPDB =130° 0430 —>
CE ||OB 4 B
ZPDB=ZDCE (Corresponding angle)

ZDCE =130° (£ PDB =130°).

BA||CE
ZBAC = £ ACE (Alternate angle) A .
£ ACE = 60 (- BAC = 60°) 60°
£LBCA+ ZLACE+ ZECD =180° (Linear pair)
ZBCA + 60°+ 55° = 180° 550
(- ZACE = 60° and ZECD = 55°) B C b
ZBCA=180°—115°
ZBCA =65°
ZBCA = 65°.
AB||CD

D draw a line EOF parallel to line AB.
AB ||EF

£ ABO = ZLFOB (. Alternate angle)
ZFOB =50° (- £ ABO=50°)
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10.

11.

12.

Now -+ AB||CD

- CDI||EF
then £CDO = ZFOD (alternate angle)
FOD = 40° (- £CDO=40°)
Now, ZBOD = ZBOF + £FOD
: ZBOD =50+ 40 (" £ZBOF =50°and L FOD = 40°)
ZBOD =90°.

Through pomt O, draw a line EOF. Which parallel to line 4B.
Now . AB || EF
ZLOAP + LOAB =180° (Linear pair)
ZOAP +108°=108°
ZOAP =180—-108=72°

£LF0OA =72° E O
Now EF ||CD (- AB||CD)
A ZOCQO+ £0CD =180 (Linear pair)

Z0CQ +120° =180
Z£0CQO=180-120= 60°
LOQ = ZCOF (" Alternate angle)
ZCOF =60°
then L AOC = L AOF + ZCOF
: ZAOC =72° + 60°
ZLAOC =132°.
Z ABC = 66° (Given)
Now  ZBCD=4ZBCE+ ZECD
ZBCD =36+ 30=66°
£ BCD = 66°

108° B

120°

£ ABC = ZBCD =66°
So Z ABC and Z BCD are alternate angle.
Since, ZABC = ZBCD, i.e. alternate angles are equal.
So, AB ||CD and BC is transversal line.
Now, increase the line EF to P and CD to M

then ZLPEC + ZCEF =180° (Linear pair)
ZPEC +150=180° (- LCEF =150° Given)
ZPEC =30°

ZPEC=30=ZECD
So, Z PEC and Z ECD are alternate angles.
Since Z PEC = ZECD i.e. alternate angles are equal
So, EF ||CD
. AB ||CD and EF ||CD
Hence AB || EF Proved.

(a) - tLm

Ztom=90° in the same way, <

tln PE—)

Ztpn=90°

)4

ZLtom= Zitpn =90 <
So Ztomand Z tpn are corresponding angles.
Since, Ztom= Ztpn, i.e. corresponding angles are equal.
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So, m||n.

Now ml||nand || m
Hence, l|n. Proved.

(b) - L[m
. ZLmot = ZLlgt (Corresponding angle)
o ZLlot =90° (" Lmot =90°)
Hence ¢.L11/ Proved.

13. (a) True (b) False (c) False (d) False (e) False (f) True.

Exercise 8.2
1. (a) - AD 11
- £ ADE = 90° c
then CE L1
: ZLCEF =90°
L ADE = ZCEF =90°
Here, £ ADE and ZCEF are corresponding angles.

Since AD ||CE Proved.
(b) - AD 11 and BF 11
Hence £ ADIl = £ BFI=90°

So, Z ADI and £ BFI are corresponding angle
Since, £ ADI = ZCEf, i.e. corresponding angles are equal.
So, AD || BF Proved.
(c) - AD ||CE and A ||BF
Hence CE ||BF
So, we can say AD ||CE || BF  Proved.
(d) 4D ||CD||FB
AC  DE
CB EDF
C is the mid point of 4B
AC =CB
ac_,
CB
From equations, (i) and (ii)
DE
—=1 or DE =EF
EF
Thus, E is the midpoint of DF'.
2. Given: Dis M.P. of 4B

(From equal intercept property) ...(1)

or

..(i0)

= AD=DB=A—ZB
EisM.P.of AC
= AE=EC=A—2C

£ A=80,£C=35°,DE=29cm
- In A ABC, aline DE || BC, intersects AB in D and AC in E, then

DE = B—zc (by proportional intercept theorem)
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29=— = BC=2x29=58cm.

Now, DE || BC and AC is a transversal
: LAED = £ ACB = 35° (corresponding angles)
In £ ADE, we know that £ 4 =80, £ F = 35°
: LA+ 4D + LE =180 (sum of all the angles of a triangle is 180°)
80°+ £ D +35°=180°
£ZD=180-115=65°
Now, ZLADE+ ZEDB =180° (by linear pair)
= 65°+ LEDB =180°
= EDB =180° — 65°=115°.
Given: PAQ||DE ||BC
AD=4cm,DB=8cm EC =10cm, AE="?
From equal intercept property
AD AE
DB EC
4 AE
8 10

= AE=4X10=50m. B c

o
>
o

A
\/

=

(a) Given: AD 1 AB,OM 1 AB,CB L ABOA=2.4cm,OC =3.6 cm.
In A ABC, OM || BC, intersects AB at M and AC atO.
AM _ 40
BM OC
2.4
== D,
3.6 Q
_24_2
36 3 A
(b) If BO=3cm Then In A ABD, OM || DA M
BO _ BM
DO AM
3.3
DO 2
DO = 2%3 =2cm.

(from equal intercept property) C

(Form equal intercept property)

[from part (a) above]

Given: EF || AD and ED || AC and BF =2cm, FD =3cm, BE =4 cm,

BD=BF +FD=2+3=5cm.

In A ABC, ED || AC
BE _ BD 4 5

EA  DC EA DC

A

In ABD, EF || AD A
BE _BF

EA~ FD

109
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4x3

= EA = 6cm

From (1) & (2), we get

6:%DC = 65

BC=BD+DC=5cm+7.5cm=12.5 cm.
(a) =+ BF||IGiven
BC and FC are transversal lines

DC=—=7.5cm.
4

.2)

BD FG .
DC_GC (From equal intercept property)
BD =DC (Given)
£G_,
GC B
or FG=GC Proved. ..(1)
(b) ~M ||DG and AG and AD are transversal lines.
AE _AF (From equal intercept property)
ED FG
AE =ED (Given)
AF ..
1 e ...(11)
o FG=AF Proved.
(c) AC=45cm (Given)
AC = AF + FG+ GC
FF =FG=GC (from equation (i) and (ii))

AC = AF + AF + AF
34AF = AC34AF =4.5cm

AF=4—;5=1.50m

Hence, AF =1.5cm.

(a) - BM 1 AX (Given)
LD 1 AX (Given)
NC 1L AX (Given)
BM ||LD ||NC ...(1)
Hence AX is a transversal for BM, LD and NC.
(b) - BM ||NC || LD (from equation (1))

BC is transversal for BM, NC and LD.
(¢) * BM, LD and NC are perpendicular to AX
So, these BM, LD and NC are parallel to each other.

(d) ML=LN
Yes.
Join DB.
Now, AE =EB (Given)
and DH = HA (Given)
Hence AE =1 and br =
EB HA
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DH _ AE

50 HA ED b
b _ AE (From equal intercept property)
HA EB
- DB || HE. H
in the same way
DG=GC (Given)
DG =1 A
GC
and FC=FB (Given)
EC_)
FB
DG _FC
Hence —=—
GC FB
It shows the equal intercept property.
Hence GF || DB
if HE || DB and DB ||GF
So, GF || HF.
in the same way join 4 and C
Now, -  AE=FB (Given)
So, AE =1 and FB=FC
EB
£y
FC
AE FB
So, —_—=—
EB FC
It shows the equal intercept property of parallel lines
Hence AC ||EF
No - DG =GC (Given)
So, bG =1 and br =1
GC HA
DG DH
Now, — =
GC HA
It is also represent the equal incept propertyof parallel lines.
So, AC ||HG
AC ||EF
and AC ||HG
then EF ||HG

We know that in parallelogram opposite sides are parallel.
In EFGH, HE ||GF and EF ||GH
Hence, EFGH is a parallelogram. Proved.
MCQ's
1.(c) 2. (b) 3. (b) 4. (¢) 5. (¢).
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