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Number System

1 Rational Numbers

Exercise 1A
3_3x2_63x3_9 3x4 _ 12

L (8) = o=y = 2R 2
4 4x2 8 4x3 12 4x4 16
by D=3X2_-10 5x3_-15 5x4_ 20
7 7x2 14 7 7x3 21 7x4 28
(©) i: 8x2 = 16 or —16 (standard form)
-9 -9%x2 -18 18

—8x3 24 —8x4 -32

9%3 27 9x4 36
@ —11_-l1x2 =22 —11x3 33 -lix4 -4
12 12x2 24 12x3 36 12x4 48

2. ﬂ as arational number with denominator 24.

-8
To make the denominator 24 =—-8 x -3 =24
SO, 2 X __3 — __63
-8 -3 24
3. _—8 as arational number with numerator 4
-28
To make the numerator4= —-28 = —7 =4
So, B+ _ 4
84 + -7 -12
4. Add
@@ S,1_3+¥1_4
5 5 5 5

—8 (-4) -8-4 -12
(b) o=
11 1 11
3




(©)
5. Add

(@)

(b) —

(©

6. (a)

(b)

(c)

(d)

6,(5_6-5_1
13 13 13 13

1.3 LCM of6and 10=30
6 10
—1><5 3%x3 —5 9 -5+9 4
So, —+—= =—
6x5 10><3 30 30 30 30
=5, LCMof16and24=48

+_

16 24
-5x3, -7x2 _-15 14 _-15-14 _-29
163 24x2 48 a8 48 48
3§ 4l E E LCMof4and3=12
4 3 4 3

15x3 13x4 45 52 _45+52 97 81

+
ix3 x4 1212 12 12 12
139
_+_
14 -7
13 9 13x1 9x2 13 18 13-18 -5

LCMofl4and7is=14

14 7 14x1 7x2 14 14 14 14
S, 7.8 7 LCM of15and24is 120
15 24 15 24

6x8 7x5 48 35 48-35 13

15x8 24x5 120 120 120 120
16 -5 -16 5
—+_—

= _ = LCMof 9and 121s36
9 12 9 12
~16x4 5x3 —64 15 —64—15 -9
9x4 12x3 36 36 36 36
7,3_73 LCM of9 and 4is 36
9 4 9 4

Tx4 3x9 28 27 28-27 1

9x4 4x9 36 36 36 36
4



-3 0-3 -3

(e) O—}——:—:—
5 5 5
7. Additive inverse of
3 -3 17 -17
- b)) —=——
@ 5= ® 5=
3 3 8 8
C)——=— d) —=—
()—11 11 ()—29 29
-11 -11
e) 0=0 e
(e) (D YT
8. Find the sum
-3 1 =2
S+
@ 3 5 3 5
2. 0 (B2 2351420
3 3 5 5 3 5
(b) §+§+__11+__2
5 3 5 3
3 11 5 2 3—-11 5-2
——— |+ === +
5 5 3 3 5 3
_ 8.3 _-8 ,_8+5_-3
5 3 5 5 5
4 3 2 11
(©) —+=+—+—
3 5

2 8 10-24 14
35 15 15

39 7 7\ 13 (3+9 13
—+= |t == |-—==| — [+t0—-—
33535135



12 13 _36-13 23 lﬁ
5 15 15 15 15

(A3

9 -1 2 9
—_ =t ——
4 1 1 4
—4+8-9 -5 1
= =——or —1—
4 4

7 3 -9 13 —13
O —+—+—+—+
10 15 =20 10 15 20

-3 9 7 13 -3 13
— |t =t = || =
(10 10) (15 15) [20 20)
-3-9 7+13 -3-13

+ +
(10j(15j(20)

_-12 20 16 -72+80-48 40 -2

10 15 20 60 60 3
Exercise 1B

1. Subtract

@ 7 2_7x3-2x8 _21-16 5
8 3 24 24 24

(b) ___(__Sj:__?’_i_é_ (—=3%x9)+(7x5) _ -27+35 8

9 7 9 63 3 63
5 3_5x2-3x3_10-9 _1

© 6 27 12 2 12

(d) ‘——(‘3j_—_5+§:(—5><8>+(3x7)
7 8 56

8

_—40+21 _—19
56 56




2. Evalute

31 3-1 2
a) — ——=—=—
@) 55 5 5
(b) -1 4 _(-1x3)-(4x2) 3-8 -1l
6 9 18 18 18
3 (—4)_3 4 _3x3+4x2_9+8 _17
© 0 \15)7 10" 15 30 30 30
@ 2-(3)=4,3_6xH+06x5) 1641531
5 \-4) 5 4 20 20 20
3. The sum ofrational numbers =—3
-11
Onenumber = -
S d ber= __3_ __11 —__3+E
econd number = — 5 s
_ 3X5+11x1_ -15+11 _ 4
5 5 5
4. The sum of numbers= _?
Onenumber= —
20
-3 (-9) -3 9
Othernumber = ——| — |=—+—
5 20 5 20
_(3x4)+Ox1) _-12+9 _ -3
20 20 20

5. Number added should be
i_(__s)_iri_ (8x5)+(5x9) 40+45 85

9 (8) 98 72 T2
6. Number added should be
5 (—_4)_§+i_(5><7)+(4><9)_35+36_7_1
7

9 9 7 63 63 63
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7. The number subtracted should be
-7 (-2 —7 2 —7+22_15
1 (T) nl
. The number subtracted should be

=3 5 _(3x6)-(5x4)

_—18-20 38 -19

4 6 24 24 24 12
9. Simplify:
@ 2+24 242
TR
(LE)_(E 5) (3><3+8><1) (6><2+5><1)
7 21) U1 22 21 2
C(9+8) (12+5) 17 17
_( 21 )_( 2 )_ﬁ_ﬁ
17x22-17x21 _ 374-357 17
- 462 462 462
by 2,8_12,.4 2
573 155 3
(2 4}@_3)_12 6,6 12
575)\373)7 15 53 15
6x3)+(6x5)—(12x1) 18+30—12 48-12 36
- 15 T 15 1515
© L2451,

3.6 2
_(-7X3)+(6x4)—(5x2)—(1x6)
12
_ 21424-10-6 -37+24 -I3

12

2 12



6 2 -7 19 6 2 7 19
@ ——=+—+—=--=-— +—
7 1 9 21 7 1 9 21

_ (6x9)—(2x63)—(7TxT)+(19%x3)

63
_54-126-49+57 -175+111 —64
63 63 63
Exercise 1C
1. Multiply:
3 5 15 b —4 —_12
@ 4% % () 35
-5 4 =20 - -28
) —X—=— d —><—:16
© 9 1 9 @ 7 9
2. Simplify:
-8 14 -16 -18 -3
—_— X —=— b —><—:—
@) 7 5 5 ®) 91 7
©) —_5>< 72 :ﬁ d) _22><_51:_51
9 -125 25 9 -88 36
© ( -16 20) (15x_35):—8+35:27
5 8 5 3
3

-3 4 9 -10 1 3
® (7X§J+(§XT)_(EXZ)

Lico-[3)-2-00

5 8 5 1 8
—6x8—-6x40-3x5 —48-240-15 -303
40 40 40
3. Reciprocal of :
1 1
a) 7=— b) —-11=-—
(a) = (b) 0
2 5 -7 -15
C) —=— d _
© 5 2 @ 15 7



5 -12
(@ 2-"12
12 5

4. Reciprocal or multiplicative inverse of :

() 2. 4_8_4
579 45 8§
-3 -7_21_104
(b) —
g 13 104 21
© S 16_-2_-3
8 15 3 2
2 3_6_5
d TN _ -
O 175 56
5 ) Z =t
5778 9
To verify
(a) xxy=yxx
3.7 _-21
LHS —Xx—
578 40
RHS Lx =21
85 40

(b) xx(yxz)=(xxy) xz

LHS _—3>< Zx_—4 =_—3><_—7=l
5 8 9 5 18 30
RHS (xXy)Xz= _—3><z x_4 _21><_4 /
y 57°8)79 20 "9 30

(€) xx(y+z)=(xxy)+(xx2)

LHS —_3>< 7 4 _—_3>< TXx9—4x38
5 8 9) 5 72

-3 (63-32)_ -3x31 93
5 72 5x72 360
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RHS xxy+xxz
-3 7 -3 _-4) 21 12
—X— |+ —X —t+—
[P
_ 21x9+12x8 -189+96 93
360 360 360

(d) (xxy) " =x"xy!
LIS —_3Xz‘_[—21 _40
5 8 40 =21
RHS x—l -1
S3) (1) _5. 8_40
5)"s) T3
1)_ 35 7
>< =—+—
473) 32 12

_35x3+7x8_105+56_@
96 96 96
-3 (7 21 3.7 -3 _21) 21 63
(b)) —x| ——"|=|>x—|-| =x"=|=—+—
8 16 4 8 16 8 4) 128 32
_ —2Ix1+63x4  -21+252 231
128 128 128
3 (8 30 3 8 3.30) 2 45
© x| o2 = 2% |- 2x 2 =2 -2
4 \9 1 4 9 471) 3 2
_2x2-45x3 _4-135 -131
6 6 6
7. Multiplicative inverse (reciprocol) of 6 :

6. (a) _x(i L1
g 3

1 1

5= b) —21=—o
@) 5= (0 -21=—
15 32 -17 13
C) —=— d _
© 2 15 @ 3 -17

11



n_-5 7_7_8
© 5=11 0 %=5~7
5005 12 415 3 2
ix 2= 2% h) Tx2_2_%
® 2 12 5 ) $*5 =373

8. (a) Existence of multiplicative inverse
(b) Multiplication by 0
(c) Existence of multiplicative identity
(d) Existence of multiplicative inverse
(e) Commulativity
(f) Distributity of multiplication over addition
(g) Distributivity of multiplication over addition

Exercise 1D

1. Divide
5 25 5 1 1
(@) S+ =oxoo= o
I 9 25 45
=28 7 51 -17
) = Tx =TT

51 18 =28 24

4 20 -11 -5
© Ze—m=px =
-11 33 4 3

-8 4 -8 3 -2
@ 5375 %=

3 9 4 3
-8 3 -8 26 16
© STy
13 -26 13 3 3
-24 -4 24
() o+ =2k 9
75 50 4
2. Evaluate

@ (ﬁ_%j (1185J (158 Zéj (1185J

12



4[4 18 8
18 ) 9715 15

(b) S A (B9, 235
23 69) 5 (23°15) 5 1

. Product of rational numbers=—12
One number=_8

12 3 1
Other number= —12+—8:§=5 orl—

[\

1—71855 -5

., —t—=—X—=-— 0or —
17 8 17 -7 -7 7
-24——8—24 13 =-39
13 8
. Sunof E and_—5
8 12
E_i 3x3-5x%x2 9 10 —1
8 12 24 24 24

Reciorocalop Z5 16 7109
eciprocal o 3 27 9 10

-1 -9 1 10 5

24 10 24 9 108

63 1323
. Costof 5 kg mangois=% e

) _1323Xi_ﬁ_ ?261
Costof 1 kgmangois= 2 63 a 1
4 404
. In 1 hour the train covers = 805 km or 5 km
19 404 19 1919 4
4= =— : ——X—=——-=383—km
In 14 hour the train covers 5 4 5 5
5 725
. Areaofrectangle= 45— =—-cm’

16 16

13



Length= % cm

Breadth= E—é 725 i=§=7lcm
16 4 16 25 4 4

Exercise 1E
—2+6 _4

)
2 2

1. Rational numberbetween—2 and 6 is =

2. Tworational numbers between—2 and 2 =

So, numbers are—1, 0. | |
3. Rational number between g and Z

114+3717
— X—=

3 4 12 12 2 24
4. Three rational numbers between—2 and 5
245 3

2 2
~4+3_-1 1 _-1

2 3
— ==

1 2 2 272 4

S,.3_ 3

1 2

10+3 13 1 13
> 27274
So, numbers are 3_—1 13
274724
5. Fourrational numbers between 1 and 1
L2 310 0
6 3 6 6 2 12
1 3 243 5 1_5
6 12 12 1272 24
3 1_3+4_7 1_7
23T 122 =

14



5 _4+5_9 1_9

1
—+
6 24 24 24 2 48

So, numbers are; i,i l and i
12 24 24 48

7. Tenrational numbers between% and l

By adopting the same procedure in sums 6 we can get the
numbers as
357 9 131517 19 25 27

8716716732732732° 64764 6464

8. Tenrational numbers between % and l

1 -7 =23 =5 11 13 31 53 71 115
wehave — — — ~— —_ ~— ~_“*~ ____ _~
20740 80 '80 40807807160 180 320
Check Your Mental Math 1Q

A. Fillin the blanks :

-4 -3 -5 .
1. — 2. — 3. — 4. Negative
15 4 12
5. Negative 6. 1 7. No 8. -1
9. a 10. = 11. =] 12. L
17 13 3
13. E,l 14. i,_—?j 15.1 16. =6
42 7 4 13
17 -1 18. 1 19 il 20 -1
S 15 ' © 13 - 23
B. 1. Zero 2.1,-1 3.0

C. 1. True 2.True 3.True 4.False 5.True

Multiple Choice Questions
1. (d) 2. (a) 3. (c) 4. (b)
5. (a) 6. (c) 7. (b) 8. (a)
9. (b) 10. (b) 11. (d)

15



2 Exponents

Exercise 2A
1. Number Base Exponent
(@) 5 5 7
(b) 3° 3 -8
(©) (—5)93 -5 9
@ (¥2) 2 3
(e) 15 15 1
—4Y —4
) (?j 5 3
-3Y -3
(2) (7) 5 6
b (V2 ) J2 0

2. Inexponential form:

(2) 8x8x8x8x§=§’

(b) (-9)x(=9)x (-9)=(-9)
(c) abxabxabxabxab=(ab)’
(d) 3°x3x3*x3’=(3)"=3"
) \@x\@x\@x\@:(\@f

" LXLX;H
55 5 \5

1 (1Y

(®) 8x8x8_(§)

o ()

16




3. Inexponential form (Simplify)

3y
©)

(a) 9°x97=9""=9" (b) =3y =3

(© {3 xT}=(3x7)y=(-21)

3

&) = =)
X

o GG
O 5y x5y x(v5 )2 — W5y = ﬁ)“

() (2)'=2"
4. Which is greater?
(a) 3*or2’
3*=3x3=9
2P =2x2x%x2=8
So, 3°>2’
(b) 3*or4’
3'=3%x3x3x3=8l
4 = 4x4x4=64
So, 3'>4
(c) 5’or3’
5'=5x5%x5=125
3" =3x3x3x3x3x3x3=2187
So, 3'>5°
5. (a) Expressing 625 asapower of5
625 = 5x5x5%x5=5"
(b) 343 asapowerof7
343 = 7xTx7=T
(c) 1024 asapowerof—2
1024 =-2Xx-2X-D2X-D2XDXDX-DX-DX-2X-D

17



6. Reciprocol of

27 64

(a)a 57 O

4 4
r —X—X
373

-6 125

(b)

125 -16

@ (3)-3)5)

o [3)-5)E)

7. (a) True
(e) False
8. Simplify:

3\
o)A

_5 )
) ?) -

)

()

7
o)

(b) True
(f) True

)]

18
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(d) False



1 1 1
©) (5 X3 )+6 =(gx§j+

47 xa” xb™
— 4—3+5 Xa—5+8 Xb—4—3 — 42 Xa3 X b—7 —

D e xp

(g) (a’xa’xa')” =(a’x Lz xa*)?
a
1
— (a3+472 )72 — (aS )72 — a*lO — ?
10. Solve:
(a) 7"=343
T=TxTx7=T
So,x=3
3
(b) 3 L L (1 or 37
27 3x3%x3 |3
3x=-3
x::::i -1
3

(©) (\/5)’C _ 08— (21/2)x =2 = (2)" =2°

X _g=x=8%x2=16
2

(d) 3™'+9=27
32X+1 - 32 — 27

19
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32x+l—2 _ 33

2m-1

2m—1

N\
O
—
, X
I
Ol ol o

2m—1=—3:>2m:—3+1:>—2=m=7=—1

20



]
St
( ) G) G) ol —(— %}(8)

. 1_2
2578 25

2 —4
13. X = é x(g)
2 3
3V (3Y
x=|—1| X| —
2 2
2+4
X = i
2
6
X = 2
2

Check Your Mental Maths
1. 5+5°=5
5x+3 — 55
x+3=5
x=5-3=2

3x3x3x%x3 3

( j =1 ) 5.5 ==
o (56 -3)

16 _2x2x2x2 _ (2]

21



-2
m=—=-—1
2

7. (-3)+(-3)=(-3)"=(-3)

 [3)]-G)-6T <5

Multiple Choice Questions

2
L=t ofL
121 11

1=(11)°

x=-2 (b)
C(P+2°+3°+4) =2
(1+8+27+64)=100 (d)

[\9)

(98]

4-1

27%45/ =273 = 27% —27'=27 (¢

n

) (x3)73=x’9 (a)

(—3)*’ 3 -3 -3 -27
AT =757, ©
7) 77777 343

YT (3)

5”(3] =1 ©
4 e
3) '\5) T\7

22
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8. [ﬂj x(éj x[f) —IxIx1=1 (b)
b c a

X —i
=2 @

0 | =
—_ |

L
4

3 Square and Square Roots

Exercise 3A
1. Number which are perfect squares :
(@ 2256
21128
2o 2X2X2X2X2X2
2] 32 = 2x2x2x2 =16
i 16 So, 256 is aperfect square.
2] 8
2| 4
2
(b) 5 625
5 1125 5x5%x5x5
5| 25 = 5x5=25
] s So, 625 is aperfect square.

23



(c)

(d)

(e)

®

2. (a)

o o] o [ o [ o

o 0 R S

2]

[\
3 |12 oo

o [eo oo

576
288
144
72
36
18

1296
648
324
162
81
27

2500
1250
625
125
25

2116
1058
529

23
36

18

2X2X2X2x2x2x3x3
2x2x2x3=24
So, 516is aperfect square.

2X2%x2x2x3x3x3x3
2x2x3x3 =36
So, 1296 is a perfect square

2X2%x5%x5x5x5
2x5%x5=50
So,25001is a perfect square

2x2x2x23%x23
2x23=46
So,21161s aperfect square.

2x2x3x3
2 x3=61isaneven number

24



(b)

(c)

(d)

(e)

®

3. (a)

R

—
3

e

[S—
p—

o[ ro] 0 oo feo oo

49

324
162
81
27

289
17

441
147
49

1089

363

121
11

1800
900
450
150
50
25

= 7x7
= 71sanodd number

2X2x3x3x3x3
2 x 3 x3=181saneven number

17x17

17 is an odd number
3x3xTx7

3 x7=211san odd number

I3x3x11x11
3 x11=331isan odd number

2Xx2x3x3x2x5x5
To make it a perfect square it must
be multiplied by 2

Vidyalaya's Teachers Manual (Maths-8) 25



(b)

SRS

(©

(d)

[ [ [ [ o [ o

(e)

| [ o feo]

2904
1452
726
363
121
11

1323

441

147
49

35280
17640
8820
4410
1470
490
70
10

17640
8820
4410
2205

735
245
49

2x2x2x3x11x11

To make it a perfect square it
must be multiplied by 6

I3x3Ix3IxTxT
So, it must be multiplied by 3

2X2%x2%x2x3x3x7TxTx5
So, to make it a perfect square it
must be multiplied by 5

2X2%x2x3x3x5x%x7Tx7
So, to make it a perfect square
it must be multiplied by 2 x 5=10

26



4. (a)

(b)

180
90
45
15

1575
525
175
35

© 23174

1587
529
23

6912
3456
1728
864
432
216
108

2Xx2%x3x3x%x5
To make it a perfect square
it must be divided by 5

I3x3x5x5x%x7
To make it a perfect square it
must be divided by 7

2x 2 x 3 x23x23
So, it must be divided by 2x3=6

2X2X2XDXDXDXDXIX3X3
= So, it must be divided by 3

2 x2x4163
it must be divided by 4163

27



5. (a) 3135943 It is not a perfect square because
11981 it does not make complete pairs.
(b) 257323 It does not make complete pairs.
28661
(©) 21333222 It does not make complete pairs.
166611
(d) 3 |23805
3 |7935
s 12045 3x3x5x%x23x23 ‘
] It does not make complete pairs
23] 529
23

6. Pythagorean triplets obey the following relation
(2m)* + (m*— 1)’ = (m* + 1)’
(a) For a given natural number 'm' other than 1, we get a
triplet such as (2m), (m’-1), (m’ + 1)
One member is 8 means 2m = 8

(2m), (m”* - 1), (m* + 1)
(2x4), @ -1), (& +1)
8, 15, 17
8 +15 =17
64 +225 =289
So, other members of triplet are 15 and 17.
(b) Here2m=12, m=6
So(m’—1)=(6"-1)=35
and (m’+1)=(6"+1)=37
12°+35° =37
144 + 1225 =1369 So, 35 and 37

28



(c) Here2m =10, m=5

So (m -1)=5-1=24
and m+1=5+1=26
(10)° + (24)’ = (26)°
100 + 576 = 676 So, 24 and 26
(d) Here2m=14, m=7
So, (m’—1)=7"-1=48
and (m+1)=7+1=50

(14)* + (48)" = (50)’
196 + 2304 = 2500

So, 48 and 50

(e) Here2m=16; m=38

So, (m -1)=8-1=63

and (m’+1)=8+1=65
(16)* + (63)° = (65)’
256 + 3969 = 4225

So, 63 and 65

7. (a) Aswe know,
Sum of first 5 odd numbers = (5)° = 25

So, 1+3+5+7+9=25

(b) Sum of first 6 odd numbers = (6)° = 36
So, 1+3+5+7+9+11=36

(c) Sum of first 7 odd numbers = (7)* = 49
So, 1+3+5+7+9+11+13 =49

(d) Sum of first 8 odd numbers = (8)° = 64
So, 1+3+5+7+9+11+13+15 = 64

8. Given Pattern is :
’=1
11 = 121
111° = 12321
So (a) (1111)2 = 1234321
(b) 111111° = 12345654321
29



9. Given pattern is

11’ = 121
101> = 10201
1001 = 1002001
10001> = 100020001
100001° = 10000200001

Exercise 3B
1. (a) Prime factorization of

2144
2172
2|36
718 2Xx2x2x2x3x3
— Square root=2 x2 x3 =12
31 9
3] 3
1
(b) 225= 3 |225
3 |75 3x3x5x5
5 |25 Square root=3x5=15
515
1
(c) 324= 2324
21162
3| g1 2x2x3x3x3x3
T 7 square root=2x3x3=18
3] 9
3] 3
1

30



(d) 729=

3]

729
243
81
27

3x3x3x3x3x%x3
squareroot=3 x3 x3=27

(e) 1296
Prime factors of 1296 =2x2x2x2x3x3x3x3
Square root

(f) 2304
Prime factors 0f2304 =2 x2 X2 X2 x2x2 X2 x2x3x3

Square root
(g) 7056
Prime factors of 7056=2 x2 x2x2x3 x3x 7T x7

Square root
(h) 11025
Prime factors of 11025=3 x3x5x5x7x7
Square root
(1) 24336
Prime factors 0f24336=2x2x2x2x3x3x13x13

Square root

[y

) 30625

= 2x2x3x3=36

= 2X2x2x2x3=48

—2x2x3x7=84

= 3x5x7=105

= 2x2x3x13=156

Prime factors of30625=5x5x5x5x7x7

Square root
2. Prime factors of 396 are

2

2

3
3

396
198
99
33
11

= 5x5x7=175

306=2x2x3x3x11
To make it perfect square,
we should multiply it by 11

Now, squareroot=2x3 x 11 =66
31



3. Prime factorsof 1152
1152

576

288

144

2X2X2X2XDIXDXDX3 X3

So, to make it a perfect square, we should
divideitby 2

72 Squareroot=2 x2 x 2 x 3=24

36

18
9
3
4. Squarerootof 1296=2x2x2x2x3x3x3x3=36

So, number of rows =36 and number of plants in each row =
36.

5. Squarerootof202500
202500
101250
5625
1875
625
125
25
5
6. First, we will take the LCM 06, 8, 16
216,8,16
213,48
213,2,4
3,1,2

oo o] oo [ o |

2x2x3x3x5x5x5x%5
=2x3x5x5=150
So, strength of the class =150

[ [l [0 [ [ oo

2x2x2x3x2=48

To make it a perfect square we should multiply it by 3
So, least square number which is exactly divisible by each of
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the numbers 6,8,16=48 x3=144
7. LCMof12,15and 20

2 (12,15,20

2 16,15,10
F To make it perfect square we should

3
S0 ultiplyitby3 % 5= 15
5 [1,5.5 PR

1,5,5

2x2x3x%x5

So, Least square number which is exactly divisible by each
ofthenumbers 12, 15,and20is2 X2 x 3 x3 x 5 x 5=3600

8. Total men = 335250
Leftovermen =9

So, to arrange the other men in the form of square, we should
take square root 0£ 335250-9=335241

Prime factors 0335241 =3x3x 193 x 193
Square root =3x193=579

So, the men in eachrow=1579

Exercise3C
L@@ 234 ) 625
2154756 6390625
4 36
43| 147 122 306
129 244
464| 1856 1245 6225
1856 6225
X X

28]



(c)

42
442

4442

(e)

61

6207

(2

22
243
2465

24701

222

4937284

4
93
84

972

884

8884
8884

X

3107

9653449

9
65
61

43449

43449

12351

152547201

1
52
44

854

729

12572

12325

(d)

22
241

2423

®

85
904

9085

(h)

1807

1213

1471369

1
47
44

313

241

7269
7269

X

4545

20657025

16

465

425

4070

3616

45425

45425

X

9070

82264900

81

12649
12649

X

24701
24701

X
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(1)

113604

(@)

(b)

(©

(a)

(©

56804
5| 3226694416
25
726
636
9069
9024

106

1128

X

Number

441 - =

5+1

67600 =

288369

48
42361
16
761
704
57

So, 57 should be
subtracted.

87
8| 7581
64
1181
1169
12
So, 12 should be

subtracted

88

167

454416
454416

3+1

6_;
2

@

15408

2

3

(b)

10

7708
7159413264
49
1041
1029
123264
123264

X

147

Number of digits in the square root

50

2509

25
09
00

9

So, 9 should be
subtracted.

(d)

408

208

43379

4

3379
3264

95

So, 95 should be
subtracted
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(e)

4. (a)

(©

(e)

1166

1422

586
5| 343500
25
935
884
7100
6996
104

108

71
714931
49
31
141
—110

141

So, 104 should be subtracted.

So, 110 must be added.

712
71506900
49

160
141
2800
2844
1

141

So, 44 should be added.

2125
2[4515600
4

51
41

1056
844
21200

41

422

4245

25

21225

36

(b)

149

79

6203

49

1303
1341

—38

So, 38 must be added.

(d)

84

883

443

176201

16
362
336

2601

2649

—48

So, 48 should be added.

So, 25

should be added.



5. Largest 5-digit number is = 99999

316
3199999
o
61 99 So, 99999 — 203 = 99786 is
61 the perfect square.
626 3899
3696
203
6. Least 6-digit number is 100000
317
3| 100000
o
611 100 So, 100000 + 419 = 100419 is
61 the perfect square.
621 3900
4349
—419
7. 89
8| 7912
64 So, 7912 + 9 =7921 is the
169| 1512 perfect square and 79 will be
1521 the square root.
-9
8. 208
2(43379
4 So, 43379 — 115 =43264 is
408| 3379 the perfect square and 208 is
3264 the square root.
115

9. First we must subtract 10 from 120419 cause the general
need 10 extra men.

So, 120419 — 10 = 120409
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347

3| 120409 So, in front row 347 men were
9 there.
64| 304
256
687 4809
4809
X

10. Side of the square field is = +/60025

260025 Perimeter = 4 x 245 = 980m
4 Speed = 18km/hr or
441 200 =5 m/sec
176 So, to cover 980 m the time he
485 2425
2425 will take @ =196sec
< 5
Exercise 3D
I (@ \/529 529 :\/23><23
841 841 29%29 29

(b)\/ _\/81 \/9><9 _9
225 V225 V1I5x15 15

@ \/1 56 :\/225:\/15><15 15 2
169 V169 VI3x13 13 13
115 _ [1849 _ [43x43 43 9

o z
289 V289

% 25544 \/18769 \/137><137_1

Q_

or
17x17 17 17
225 27x27



137 27

118769 2[729
1 4
23| 87 47| 329
69 329
267 1869 x
1869
X
( )\/3 234 :\/9409 :\/97><97 _97
V73025 V3025 VS5x55 55
97 55
9[9409 5[3025
81 25
187| 1309 105 525
1309 525
| ox x
) J42 583 :\/58081 :\/241><241:241
1369 1369 37x37 37
241 37
2[58081 3[1369
4 9
441 180 67 469
176 469
401 481 <
481

[80 [16  [4x4 4
(a) —:\/:z - =

405 9%9 9
b) \/243 \/ \/9><9 _2

867 V289 V17x17

\/144 \/144 12x12
225 V225 15><15 15




(d)\/36.l :\/361 :\/19><19 _19
1024 V1024 V32x32 32
3. (a) 1.11 (b) 2.22
1[1.2321 2[4.9284
1 4
21| 23 2| 92
21 84
21 221 442 884
221 884
X X
(©) 3.33 (d 0.85
3[11.0889 8(0.7225
9 64
63| 208 165 825
189 825
663 1989 X
1989
X
(e) 0.222 (H 0.333
2[0.049284 3[0.110889
4 9
42 92 63| 208
84 189
442 884 663 1989
884 1989
X X

40




(g

67
746

7527

3.767
14.190289
9
519
469
5002
4476
52689
52689

X

4. \E =0.42857142

6

125

1304

13086

[S—y

22

245

0.6546
0.42857142
36
685
625
6071
5216
85542
78516

7026

125

15625

56
44

1225

1225

(h) 12.35
1[152.5225
1
22| 52
44
243 852
729
2465 12325
12325
X

(after dividing 3 by 7)

So, 0.6546

s 15625 =125
So v156.25 =125

and V15625 =1.25
and V156.25 ++/1.5625

12.50 + 1.25=13.75
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(a) 1.732
1[3.000000
1
27200
189
343 1100
1029
3462 7100
6924
176
Ans. 1.732
(©) 3.162
3[10.000000
9
61| 100
61
626 3900
3756
6322 14400
12644
1756
So, 30162
(e) 102 =32 Z 10666667
3 3
3.265
3[10.666667
9
62| 166
124
646| 4266
3876
6525 39067
32625
6442

42

(b)

42
443

4466

Ans.
(d)

p—

25

304

3081

30821

2.236
5.000000
4
100
84
1600
1329
27100
26796

304
:2.236

15.414
237.615000
1
137
125
1261
1216
4550
3081

146900
123284

23616

Ans. : 15414

So, 3.265



7. §103.0225

—

201

2025

1015

103.0225

10T ++4103.0225 =10.15

| 201 50,410302.25 =101.5
}832 and~1.030225 =1.015

X

8. Area of the square field = 325m’
Side of the square field = /325

—

28

3602

36047

18.027
325.000000
1

225

224

10000
7204

279600 So, side = 18.027m
252329

27271

Check Your Mental Maths 1Q
1. 63=3x3x7
To make 63 a perfect square we should divide it by 7

2. }zol:\/gz /_9X9 :2 or 41
4 4 2x2 2 2
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3. 0.447 4. (50) — (49Y

4(0.20000 = (50 + 49) (50 — 49)
16 =99 x1=99
84 400 5 No
336
887 6400
6209
191
6. 8 9
879 and  9[79
64 81
15 2

So, 2 must be added to make it perfect rsquare.

7, «/081—\/ \/9X9 =2-09
100

10x10

Multiple Choice Questions
1. (c) 63=3x3x7
To make it perfect square it must be divided by 7
2. (©) V57 x47 x36 =

V52 X 4> x 6% 6 =/5° x4> X 67 =5x4%x6=120
3. (d) Weknow sum of first 10 odd numbers =(10)*=100

4. (b) 15
{250 So0,25 must be added to
1 make it a perfect square
25| 150
125
25

5. (a) 25°—24°=(25+24)(25-24)=49 x 1 =49
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6. (d)

(b)

25

21600 So, 25 must be added to
4 make it a perfect square
45| 200
225
25

121; .. Unitplaceis odd

8. (b) Smallest three-digit number which is a perfect square

s 100

9. (c¢) Valueof
V49 +0.49 +0.0049 =7+0.7+0.07 =7.77

4

Cube and Cube Roots

Exercise4A

1. (a)
(b)
()
(d)
(e

®

(2

(h)

(1)

(7' =7x7x7=343
(12)'=12x12x12=1728
(25)'=25x25x25=15625
(30)°=30x 30 x 30=27000
(45)°' =45 x45x45=91125
§j3_3 3.3 27

= xIxZ=
5) 5 5 5 125

—4Y 4 4 4 —64
- = X—X—=—
9 97979 729
77777 343

7 7

9) (19 19 19 19 6859
12| =| 2| =ZxZx2="_¢
10 10710710 1000 1000

10

45

3 3
23] (L) L e,

342
343

859



2.

() (0.03)' = S 3 w3 2T 4000027
100 100" 100 1000000
(@) 2108 (b) 71343
21(54 749
3 (27 7
309
313 Yes
1
No
(©) 21612 (d) 215832
2 (306 2 (2916
3(153 21458
351 3 (729
17 3 (243
No 3 (81
3 (27
309
3
Yes
() 2[2744 (H  21]4000
21372 2 (2000
2686 2 (1000
71343 21500
7|49 21250
7 5(125
Yes 5125
(g 319261 5
3 (3087 No
3 (1029
71343
749
707 Yes
1
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(h) 213824
6912
3456
1728
864
432
216
108
54
27
9
3
1

W W W NN DD DN DN NN

Yes

74088
37044
18522
9261
3087
1029
343
49

(1)

N0 0 W W W N NN

Yes

3. 64,512,1000, 1728 and 13824
4. 125,343,1331,3375 and 6859

5. 31675
225
75
25
5
1

2916
1458
729
243
81
27

DN D W W

W W W W W W NN

3x3x3x5x%x5

So, it should be multiplied by 5 to make
aperfect cube

Required perfectcube =3 x5=15

2x2x3%x3x3x3x3x%x3
Itmustbe divided by 2 x 2=4
Soperfectcube=3x3=9
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7. Volume of the cube = (side)’ = (3.8)’
=3.8x3.8x3.8=54.872

Exercise4B
1. (a) 216
108

54
27 2x2x2x3%x3%3

9 2x3=6
3
1

(b) 343=7x%x7x7; Socuberoot=7
(c) 1728

864

432
216 2X2XDIXDIXDIXIXIX3

108 =2x2x3=12

54
27
9
3
1

W W W N DN

W W W NN NN NN

(d) 22744

1372 2X2X2XTXTXT
686 =2x7=14

343

49

~N NN

48



(e) 2

11
11
11

&y

DN D D W W W N NN

(2

hn D L W W W W W W

(h) 17
17
17

10648
5324
2662
1331
121
11

27000
13500
6750
3375
1125
375
125
25

91125
30375
10125
3375
1125
375
125
25

4913
289
17

2x2x2x11x11x11
=2x11=22

2x2x2x3x3x3x5x5x%5
=2x3x5=30

3x3x3x3x3x3x5%x5x5
= 3x3x5=45

17x17x17=17 (put—sign)
So cuberoot=-7
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5832

2916

1458

729 2X2%x2x3x3x3x3x3x%x3
243 = 2x3x3=18(put—vesign)
81 =-18

27

9
3
1

(G) —32768
32768
16384
8192
4016
2048

1024

512 2X2XDIXDXDXDIXDXDIXDXDX
256 2X2XDIXD2XD

128 = 2x2x2x2x2=32(put—vesign)

64 —32
32
16
8
4
2

(1)

W W W W W W N NN

NS ST ST NS NS T \O T S I NS NS NSRS I (O I (O )

2. Show that

(@) 3/125x64 =125 x 64
LHS /125x64 =31/5x5x5x4x4x4 =5x4=20

RHS 3/125 =3/64 =5x4 =20
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So, LHS=RHS (Hence proved)

(b) /216 x(-343) =4/216 x3/-343
LHS 3/6X6X6xX(=7)X(=7)X(=7) = 6x—7 =—42

RHS /216 x3/-343 =6x -7 =42
LHS=RHS (Hence proved)

(©) 3/(=216)x1728 =3/-216 x /1728
LHS (=216)x1728 =—6x12=-72

RHS /2216 x3/1728 =—6x12 =72

LHS=RHS (Henceproved)

3. Evaluate
(a) 31372 x3/1458
211372 211458 1377 x V1458
2 686 31729 s r3ea
X2XTXTXTXxD2X3X
R R BREE
. b7 =2x7x3x3=126
319
3
(b) 3/392 x3/448
21392 2 (448
21196 21224 3/392 =2x2x2x7x7
iiz ; ééz 448 =2 x2x2%x2%X2%X2X7
717 2128 S0,2X2x2x7=56
1 2 (14
717
1
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4 @ : \/1331 \/11><11><11 11
a i
4096 V16x16x16 16

(c) 3/3375x729

303375 3729
31125 3[243 3x3x3x5x5%5%3%3
3 (375 3[81 x3x3x3x3
51125 3 (27 =3x5x3x3=135
525 309
5105 303

1 1

(b) 3

2197 \/ 13x-13x-13 _-13
9261 V 21x21x21 21
© \/4096 :\/ 16x16x16 16

2197 V-13x-13x-13 -13

(d)\/3375 \/15><15><15 15
2744  \14x14x14 14

5_3%0_00133&3\/ 1331 :\/ HIxIIxIl 11 _

6.

1000000 100x100%x100 10
2117496
28748
214374 2x2x2x3%x3x3x3x%x3
32187 x3x3
31729 So, to make it a perfect
we must multiply it by 3 x
3 (243 3-9
3181 So, cuberoot=
3127 2x3x3x3=54
319
313
1
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7. 3(1323
3 (441 3x3x3xTxT
3147 To make it a perfect cube it must be
7149 divided by 7 x 7=49
717 So, cube root of the number=3

1

8. Volume of'the cubical box =13.824 cubic metres

Length of each side ofthe box = 1/13.824 =3 %
\/13824 \/24>< 24x24 24
3 = = = 24 m
1000 10x10x10 10
Check Your Mental Math IQ
A. State True or False :
1. True 2. True 3. True 4. False
5. False
B. 1. No 2.7 3.2 4.0.4
5. 6/7 6. 50 7.4x6=24
Multiple Choice Questions
1. (a) 2. (¢) 3. (b) 4. (b)
5. (a) 6. (a) 7. (c) 8. (b)

9. (b) 10. (b)
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Algebra

5 Algebraic Expressions
Special Products

Exercise SA
1. Which of the following expressions are polynomials?

Polynomials : An algebraic expression in which the
variables involved have only non-negative integral powers
is called a polynomial.

(a) So, for5x’+10x—4="Yes
(b) 3x"”—5x+1=No

2
(c) §x3+7x2—16 = Yes

(d) 6x'—3x’+6+/x +2No
(e) 7Xy' +3xy’+5xy—7x = Yes
(f) 4x’y""—3xy+3xy=No

1
2. (a) 4y—5+5y2

Degree is highest power of the variables, so degree =2

(b) 5x*=7x° +§ Degree =4
(c) 5% -2x'y’'+x’+9y%; Degree=4

(d) 5y’ -3xy’+6-.,2x"; Degree=5
(e) 5x’—7xXy+4xy'+7y’
Sum of powers of first term =5
Sum of powers of second term=5+1=6
Sum of powers of third term =4
Sum of powers of fourth term =8
So, degree of the polyonomial =8
3. (a) 5x’+7x'-8x+3x’-3
Inascending order it is written as
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—3-8x+3x’+5x +7x'
(b) 6+x’—18x+36x’

Inascending order,

6—18x+x +36x°

(©) %x“—x5 +2x—-5x"=2

Inascending order —2 +2x—5x + éx“ -x
4. (a) —15x"+3x'y+5xy’+2xy’
In descending order,
—15x"+5xy°" +2xy’ + 3xy
(b) —2x+3+5x"-3x"—x’
In descending order
—x’=3x"+5x - 2x+3
(c) Sxy’—2x'y—15x"+3x'y
In descending order,
3x'y—2x’y+5xy’ — 15x°
5. Add the following polynomials :

(a) 7a—3b+5c (b) —7x’—3xy+ 10y’
2a—3b—4c 2x*+8xy— 11y’
+4a+b+c —3x’+ 6xy + 8y’

“13a—5b+2c —8x +11xy+7y

(c) 3x’—3xy+5y’ (d) 5%~ Txy +4y’—3x
7X +4xy -2y’ 4 +2xy—1y° +ly
5x° +1y° 1xX*+5xy -2y’ +3x— 1y
15x°+ Ixy + 4y 10x°+  +1y’

6. Subtract

(a) 25x°+16xy—3b°—2
—6x’+ 13xy —1+4a’°
+ - + —

31x°+3xy—3b’—1+4a’

SS



(b) x’+2xy’-3x’y+y’
X' —1xy’ +5x’y -y’
-+ -+
2x*+ ?axy2 — 8x2y + 2y3

c ix2 Jr5x3—2 y +5xy’
3 Y 3 Y

2

3Xy+4x’+5y' - % Xy

_ - - 4+

5, 17, 1
— _1,_1 o 4+ —
XY T Y T

(d) lx3—§x2+%x+5
9 7 5

7. 2x7=8x* +9x-10
_—i_7x3 +8x79
9x’ —8x” +1x—1
So, 9x’—8x’+ 1x— 1 mustbe added
8. x'—6x’+x —3x+1
=7 +x —6x+8

-+ -+ -
X +x'+x°  +3x-7
9. Multiply :
(@ 3¢ (b) 4a’b (c) —6/8x'yz
x 4y x —6a’b’c x 24x’y’7’
12x —24a’b'c ~18x"y'z"
(d) —5/8x’y’
x —16/15x’y
2/3x’y"
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10.

(a) 3x'—2x+5 (0 X+ 2x+ 1
xXx—3 X2x+3
9%’ + 6x — 15 3X'+6x+3
3x° - 2x° + 5x 2%’ +4x° + 2x
3’ = 11X’ + 11x 15 2x’+7x°+ 8x +3
(c) X +x-5 (@ 3X'—5x+6
XX —2x+3 x 3 - 5%
6x°+3x— 15 —15x" +25x° - 30x°

4x° - 2x* + 10x
2xt+ 1% - 5%

+9x* — 15x + 18

—15x*+25x21x*~15x+18

2x*+ 5%~ 1x*+13x-15

(e)

3 —7xX+2x —x+4

xx —2x +3x—1

BXHTX -2 +x—4

9x°
—6x’

+6x° — 3x" + 12x
+14x° — 2x’ — 8%’
8x' — 7x°+2x° + 4x

-21x*
—4x’

3x—6x+2x+13x+15x—13x°+13x—4-26x"

%) 5" = 7x +2
x 2x'—3x—5
—25x*+35x— 10
—15x* +21x" — 6x
10x" — 14x’ + 4x°
10x"-29x™+29x-10
(2) (5x—7) (10x* + x — 21)
x (2x +3) x (7x — 8)
15x — 21 —80x” — 8x + 168
10x° — 14x 70x° + 7x° — 147x
10X+ 1x =21 70x’— 73x"— 155x + 168
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Exercise 5B
1. Divide
(a) X7 - X3 — X773 — X4
b) —56abc+7b=-8ac
(
36xy’
© =, =
—4xy
(d) —75x°y’z+15xy’z

—Oyz

2-1_ 52 _1-1
="y z

= 5xy’z’=5xy’

Ans. : —2x+8x — 4

—63x2y3z4 _ _7x274y372Z477
(e) 9x4y2Z7
_ _7x72yZ73
Ty
= 23
X Z
2. (a) 2x*+8x — 4
4x’) 8x*-32x’ + 16x°
— 8x"
-32x°
+32x°
16x°
_16x°

X

(b) (8a’b’—6ab’+ 10a’b’) by 2ab
First in descending order of its degree first, we will
write the polynomial as 10a’b’ + 8a’b’ — 6ab’

5ab’+4ab—3b

10a’b’*+8a’b’—6ab’

2ay

—10a’b’
8a’b’
— 8a’b’
—6ab’
—6ab’
+

X
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—8x’—16x+2
J 4X + 8X — X

8x
-8x’

= Ans. : —8x—16x+2

(d) 2x’+6x—1
3x°) 6x° + 18x" — 3%’
—6x
18x*
~18x*

3 Ans. : 2x+6x—1

(e) 10x’ +6xy—5
2XJ 20x’ Y + 12Xy~ 10xy
_20x’y
12x°y"
_12x%y
—10xy
-10
+ xy

_+ - Ans. : 10x2+6xy—5
X

® —18ab + 9¢ — 27d

-= J 6a’b’> — 3abc + 9abd

_6a’b’

—3abc
473 abc

9abd
3 9abd

X

Ans. : —18ab + 9¢ — 27d
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3. (a) 2x’—11x+12byx—4

2x — 3
x—4) 2x*— 11x + 12
_2X2+— 8x
—3x + 12
3x + 12
+ _

X

(b) 2x +7
3x4y 29x —6x"— 28
8 +—6X2
T 2Ix — 28
21x - 28

X

(c) 5%"—9x+3

2x°+7x—1/ 10x+17x’—-62x’+30x—3
1 Ox4ir3 5X3_F5X2
—18x—57x +30x-3
—18x’-63x*+9x
+ T+ —

6x°+21x-3
6x°+21x-3
- - +

X

4y* - 3

(d)
3y—y 12y’ — 20y° — 9y + 15
12y° " 20y’

-9y + 15

— 9y + 15
+ J—

X
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Ans. : -2x +7

Ans. : 5x°—9x+3

Ans. : 4y’ — 3



(e) 2y2 +y-1
5y2+y 10y +5y+y™+4y — 2
_1oy"  _+6y’
+5y° = 5y' + 4y — 2
5y +0 43y
Sy +y -2
y+1 Ans.: Q = 2y*+y-1

(f) X2+2X+ 1
X+2-3x) x'x'-3x*+x +2
_X:t?) )(31—25(2

3 2
2X — SX 1X Ans. : X +2x+1
2_x i 6x j—4x

X —3x +2
X —3x +2
2 4 _

X

3){3—5)(+é
2

2x2—g 6x’—28x+3x"+30x-9
6x—18x’
=+
—10x’+3x°+30x
3
Trl 0x +30x
3x° -9
2
3_X :_ 9 . 3
x Ans. : 3x-5x + 5
a—2
a’—12a+13) a’-14a*+37a-26
a’—12a’+13a
_ _
—2a’+24a-26
—2a’+24a-26
+ = F

(2

(h)

Ans. :a—2

X
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32X -9x— %

(1)

2x°-3 6)(5-1-4)(4—27)(3—7)(2-1—27)(-1-3
63(5 J?9X3 2
4x"-18x-7x’
43(4 J—r6x2
—18x’—x’+27x
—1+8X3 J_r27x

X'+ 32
X'+ 32
Ans. : 3x+2x 9%+t =
2 X
) y'—4y*+19y-65
y2+4y+y y5+5y3+3y2+5y+3 Ans. :
B ysir2y34_r4y4 Q = y' -4y +19y-65
= -
—4y:+3y3'|3'3y22 R= 227y + 133
Ty Fl6y 8y
19y +11y*+5y
19y*+76y°+38y

—65y°-33y +3
2
~65y*-260y-130

227y+133

4. (a) XX +3x5
x+5 /) X +H4x°-2x"+10x-25
4 3
X +3x

3x°+10x
3x°+15x

—5x-25
—5x-25
¥
X Ans. : X—x+3x-5; Yes
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(b) -1
t+1) t*4+3t+10
Y £+t

—£+3t+10

. |

+ +
3t+11

Ans. : t—1, 3t+11; No

©) 3y’ =5y+3/2
2y2—g 6y 28y +3y"+30y—9
6y — ¥L8y3

— 10y’ +3y*+30y
— 10y’+30y
e

3y 9 Ans. : 3y2—5y+§ ,Yes
3y -9 2

X

X +x—1
5. 2x—y 2x* x’-3x’-2x+a
2x*-3x’
="+
2x’-3x’
2x’-3x’
=+

—-2x+a
12Xi‘3
a3
as, a—3=0; a=3
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X+ —x+5
3x+y 3xH5x—x"+13x+9
3_ x“*_—2x3

3x—x’
3x+2x°

—3x°+13x+9

3%’ — 2x
+ +

15x +9
15x + 10

-1

Dividend = Divisor (Quotient) + Remainder
=3x+2(xX’+x +x+5)-1
= 3x"+3x’ 3%’ + 15x 12X +2x"-2x+10-1
=3x*+5x’—x*+13x+9
(Hence verified)

2x°+2x—1
4x2+3x—y 8x+14x’—2x"+7x—8
8_)(4416)(3_1—_4)42

X +2x*+7x

8x’+6x"—4x
= =¥

—4x’+11x-8
—4x’-3x + 2
+ + -

14x — 10

So, 14x— 10 should be subtracted.
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Exercise 5C
1. (a) Bx+5)’ (b)

(-9’
(Bx)*+(5)* +2%x3x x5 ()* +(9)* -2yx9
9x* +25+30x y*> +81-18y

(©) (5x* —4y*)*
(5x%)” +(4y*)” =2(5x")(4y”)
25x* +16y* —40x%y?

@ (7x= Yy

(7x)2+(1/2y)2—2><%y><7x

49 +%y2 —Txy
(e) (2x+%x)2

2
(2x)* +(§) +2><2x><g
X

X

4x2+%+12
X

(f) (Sab- 6cd)’

(5ab)2 + (6Cd)2 —2(5ab)(6cd)
25a°b? +36¢°d? — 60abed

2 2 2
@ (35 A) () (B (3 4
4 5 4 5 4 \'S
2 2
:>9x +16y _ bxy
16 25 5

2. (a) 8la’+9b’—54ab
= (9a)*+(3b)'—2 % 9a x3b
= (9a—23b)’; putting values

65



= [9X(-1)=3 (4T
= [9+12]
= (+3)’=9
(b) 36x’+49y’+ 84xy
(6x)°+(Ty) ' +2 x 6x % Ty
(6x+7y) = [6X3+7x6]
= [18+42]
= [60]
= 360
(c) 25x*+ 16y’ —40xy
(5x)°+ (4y)’ =2 x 5x x 4y
(5x—4y)’

(5x6-4x7)
30-28)’
=4

(d) 42% + 2 12
X

2
(4)x2+(§] —2><2x><3
X

x
2
2x—§)
x
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. x——=5 Squaring both sides
X
2
x? +(lj —2><x><l:25
X X
, 1
X"+ — = 27
X
Squaring both side
, 1
x'+—+2=729
X
1 (Adding & subtracting 2)
X4 + — =727
1 X
X2 '|'—2 =23
X
, 1
X +—+2-2=23
X
2
(x+lj =25 .
X equation (1)
1
x+—=5
X
(Add & Subtract2) =
1
x'+— =38 =36 x2+i2+2—2:38
X X

-3

squaringeq. (i) x——

X
= 1444
x4+i4+2 = 1442
X
1
xt+—
x4
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6. (a)
(b)
(©)
(d)

(b)

(c)

(103)* = (100 +3)* = (100)* +(3)* +2(100)(3) = 10609

(98)* = (100—2)* = (100)* +(2)* —2(100)(2) = 9604

(10.3) =(10+0.3)* =(10)* +(0.3) —2(10)(0.3) =106.09

(9955 =(100—05)* =(100)* +(0.5)* —2(100)(0.5) =9900.25

176x176—124x124 =(176)° —(124)* =(176+124)(176—124)
= 15600

0.68 x0.68 —0.32 x0.32 = (0.68)* — (0.32)*
(0.68+0.32)(0.68—0.32) =036

L06x1.06—2 x1.06x0.06+0.06x0.06 = (L06—0.06)° =1

) 23.71x2374-1629x1629 (23.71)° —(16.29)

(b)

(c)

(d)

(e)

®

0.742 0.742
(23.71+16.29)(23.71-16.29)
0.742

(3x +2y +4z)° = (3x)" + (2y) + (42) + 2(3x)(2y) +
2(2y)(4z) + 2(4z)(3x) = 9x’ + 4y’ + 162" + 12xy +
16yz + 24xz
(2x—y +32)° = (2x)° +(y)" + (32)" — 2(2x)(y) —2(y)
(32) +2(32)(2X)= 4x’ + y* + 97’ — 4xy — 6yz + 12xz
(x 2y =52 = (x)" + (2y) + (52) = 2(x)(2y) + 2(2y)
(52) — 2(52)(x) = X° + 4y’ + 257" — 4xy + 20yz — 10xz
(5 +4a—8b)’ = (5)° + (4a)’ + (8b)* + 2(5) (4a) —
2(4a) (8b) — 2(8b) (5) = 25 + 16a’ + 64b” + 40a —
64ab — 80b
(X +y +2) = (X) + () + (@) +26)) +2()
(Z)+2@) (X)) =2x" +y' + 7'+ 22Xy + 2y°7 + 272X’
(xy +yz+2zx)" = (xy)' + (yz)' + (zx)" + 2(xy)(yz) +
2(yz) (zx) + 2(zx) (xy) = XY +yZ + 27X + 2xy'Z’ +
2yz’x + 27X’y

=400
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9. (4 +4(5)" +9(3)" +4(4 x 5) + 12(5 x3)+2(3 x4) or
(x+2y+3z) or(4+10+3 x3)"=529
10. 4x2+(y)2+2522+4xy— 10yz — 20xz
(2x +y-5z)
2x4+3-5x2)
8+3-10=(1)y=1
11. x+y+2z)=x+y +7 +2xy + 2yz + 2zx
X2+y2+Z2+2(Xy+yz+zx)
as x+y+z)=9
Xy tyz+zx = 23
Substituting values
9y =x"+y' + 7 +2(23)
X+y +7z = 81-46=35
12. (x+y+z)=x+y +7 +2xy +2yz + 2zx
X' +y + 7 +2(xy + yz + zx)
as x+y+z)=15
X+y+2z)=177
(15)° = 77 + 2(xy + yz + zx)
22577
2
xytyz+zx = 74

= Xy tyz+zx

Exercise 5D
1. (@) (5x+9y)' =(5x)’+(9y)’ +3(5x)(9y) (5x + 9y)
125x° +729y° + 675X’y + 1215xy’

(b) (3p—29)'=(3p)’-(29)'-3(3p)(2q) (3p—29)
27p - 8q’ —54p’q’ +36pq’

(© x+1) =&+ (1)+3x)(1)(x+1)
X +1+3x°+3x

d x-1"  ="-1)-36)D)(x-1)

x' —1-3x"+3x
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o - 53

%a+§b
33
8 , 125 , 20a’h 50ab’
—a +—b" + +
27 27 9 9
3 , (3Y 3 3
| 2x+—| =2Cx) +|—| +3Q2x)| — || 2x+—
X X X X
8x3+2+36x+5—4
X X
1Y s (1Y 1 1
@ 2x+— | =2Cx)+| — | +3Qx) — | 2x+—
4y 4y 4y 4y
2
2 + 1 +3x N 3x

64y’ vy 8y’
(a) a’+8b’, ab=15, (a+2b)=10
(a+2b)=10, cubingbothsides
(a+2b)’=10
a’+8b’+6ab (a+2b)=1000
a’+8b’+6 x 15(10)=1000
a’+8b’=1000-900=100
(b) a’—b’ ifa—b=-8, ab=-12
a—b=-8, or(a—b)’=(-8)’
a’—b'—3ab(a—b)=—512
a’'—b’ —3x-12(-8)=-512
a'—b'=-512+288
a’—b'=-224
(c) x'—y', ifx—y=E andxy= el
10 9 3

X-y 9
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—y 3y (10 _ 1000
309 ) 729

\_,p_1000 50 _ 5050
729 9 729

(d) 64a’—125b’; 4a—5b=16; ab=12; 4a—5b=16
(4a)’—(5b)’—3 x 4a x 5b (4a—5b)=4096
64a’—125b’—60 x 12 x 16=4096
64a’—125b"=4096+11520=15616

(e) 27x’—8y’; if3x—2y=35; xy=1
(3%)'—(2y)'~3(3%) (2y) (3x~2y) = 125
27x -8y’ —18x1(5)=125
27x — 8y’ =125+18 x5
27x -8y’ =215

1

1
() a’——; as a——=5
a’ a

3

a3—i—3axl(a—l):(5)3 =a3—i3=125+15=140
a a a

(2) a3+%; if a+l=4
a a

1 1 1 1
a3+—3+3ax—(a+—]=(4)3 =a’+—=64-12=52
a a a a

(h) a3+i3; it a+i=6
a a

1 1 1
a3+—3+3a><—(a+—j=216
a a a
|
=a +—5=216-18=198
a
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3. (a)
(b)
©)
(d)
(e

4. (a)

(b)

8a’—27b’'—18ab (2a—3b) wherea=8,b=5
or(2a—3b)'=? => (2x8_3x5)

(16-15y7=(1)'=1

(1001Y = (1000 + 1)’ = (1000Y’ + (1)’ + 3(1000) (1000
+1)=1003003001

(97)' =(100—3) = (100Y — (3) — 3(100) (3) (100— 3) =
912673

(598) = (600 —2)' = (600)' — (2)’ — 3(600) (2) (600 —2)
=213847192

(9.9 = (10 — 0.1)* = (10)’ — (0.1)’ — 3(10)(0.1) (10 —
0.1)=970.299

(10.2)' = (10 +.02)’ = (10)’ + (0.2)’ + 3(10)(0.2) (10 +
0.2)=1061.208

(2x+5)'—(2x-5)’

[(2x) + (573 +3 x2x x5 (2x + 5)] - [(2x)' = (5)' -3
(2x) (2x—95)]

120x°+250

(3x)’+ (8y) +3 x 3x x 8y(3x+8y)—[(3x)’— (8y) —3x3x
8y (3x—8y)]

27x’+ 512y + 72xy(3x + 8y) - 27x + 512y’ + 72xy (3x
—8y)

1024y’ +216xy + 576Xy’ +216xy — 576Xy’

1024y’ +432xy

° (46
2 3 2 3

(z%@)ﬁzﬁ(z)@&)

72



(d)

Exercise SE
1. (@) (x+5)(x+3) (b) (x-3)(x-5)
X +(5+3)x+5x%3 X' —(5+3)x+5x3
x +8x+15 X —8x+15
() (x=5)(x-3) (d) x-2)(x+9)
X' —(5+3)x+5x3 X+(9-2)x+9x-2
x —8x+15 X +7x—18
(e) (x+2)(x-9) (H x=5)(x-7)
X+ (-9+2)x—-9x2 X —(5+7)x+5x7
X —7x—18 X —12x+35

(g) Bx+5)(3x-7)
(3x)'=7x3x+5%3x~7 %5
9x’—21x+15x—35
9x’—6x—35
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(h) (2x—3)(2x—5)

(ﬂ(a+%)+(a+%j:$a2+(

. (a)

(b)

(©

(d)

(e)

®

. (a)

(b)

(©

(d)

(e)

(

)

4% —6x—10x+15
4%~ 16x+15

(101 % 103)=(100+1) (100 +3)
(100Y>+ (1+3)100+(1 x 3)=10403
97x 102=(100—3) (100+2)
(100Y>+(2—3)100+ (2 x ~3)=9894
96 x 105=(100—4) (100+5)
(100)* + (~4 +5)50 (~4 x 5)= 10080
51%53=(50+1)(50+3)

(50 +(3+1)50+(3x 1)=2703
51x48=(50+1)(50-2)

(50 +(1-2)50+ (1 x—2)=2448

103 x96=(100+3) (100—4)

(100Y+ (—4+3)100+ (—4 x3)=9888

(x—4)(xX’+4x+16)

X' —(4) =x"-64

(5—x) (25+5x+x°)
(5)-(x)'=125-x’

(2x—5Yy) (4x*+ 10xy +25y")
(2x)’ - (5y)'=8x"— 125y’
(3z—1)(9Z°+3z+1)

(Bz)—(1Y=277'-1

(5x+2y) (25x°— 10xy + 4y2)
(5x)’+(2y)’ =125x’+ 8y’

4_Q+§

[

2+é
X

|

X

X

2

)

74

]41
a+—XxX—
373

, 5 4
=Sa+-a+—
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3
2) +(§] =8+ 1235
X

X

y >, 3 1,
3x—= | 9x" +—xy+—
(g) (x 2)( X 2xy 4y]

kS 3
(3x)3—(1j =27 -2
2 8
4. (a) (x+5)(X'—5x+25)—(x+4)(x'—4x+16)
X)) - [(x) - (@]
+125—(+64)=125-64=61
(b)) xt5)(x—4)+(x—4)(x-3)-(x+3)(x-2)
X+(5-4)x-20+x—(4+3)x+1"-x’—-(3-2)x+6
X' —7x-2
6. a+tb+c=9;ab+bc+ac=26
squaring both sides
a’+b’+c’+2(ab+bc+ac)=81
a’+b’+c’+2x26=81
a’+b’+c’=81-52=29
a’+b’+c’—3abc=(a+b+c)(a’+b’+c’—ab—bc—ac)
=9(29-26)
=9x3=27
7. atb+c=15
a’+b’+c’+2(ab+bc+ca)=225
83 +2(ab+bc+ca)=225
2 (ab+bc+ca)=225-83
2(ab+bc+ca)=142
ab+bc+ca=71
a’+b’+c’—3abc=(a+b+c)(a’+b’+c’—ab—bc—ca)
(a+b+c)(a’+b’+c’)—(ab+bc+ca)
(15)(83-71)=180
8. a+tb+c=0 and3abc=27
a’+b’+c’=3abc “* a+bte=0
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a+b+c’ =27
9. (a) (28)°'—(78)+(50)’ =3 x(28)(-78)(50)

=-327600

(b) (55)'=(75)° +(20)’ =3 x(55) x (=75) % (20)

= -247500
10. (a) (a+b+c)(@’+b’+c’—ab—bc—ac)

a’+b’—3abc+c’

(b) (2x+3y+4z)(4x’+9y’+ 167’ —6xy — 12yz— 8x2)
8x’+27y’ + 647’ —72xyz

Check Your Mental Maths 1Q

1. Degree of polynomial 2. Highest

3.2 4. x—y

5. (x=y) (x+y) (C+Y) 6.a'~b’
X -y) X +y)=x'-y’

7. P=2(L+Db)

Perimeter = 2(4p’—2r+1+3p°—2r+2)
= 2(7p°—4r+3)=14p’—8r+3
4x-3
8. 4x-3) 16x*24x+a
1_6)(27r 12x

—12x+a
—12x+9
_l’_ —

a—9

Multiple Choice Questions

1. (c) 2. (a) 3. (a) 4. (c)
5. (b) 6. () 7. (a) 8. (a)
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6

Factorization of
Algebraic Expressions

Exercise 6A

1.

(@)

(©)
(d)
(e)
(@)
(b)
(©)
(d)
(e)

(H
(2
(@)

(b)

(©

(d)

2x°+5x (b) 3x’—6xYy’
x(2x+5) 3x(x—2y")

6x’+ 8x’y =2x" (3 +4y)

12x'y' + 16Xy — 4x’y’ =4xy’(3xy’ +4y’ —x))
18a’b’+36ab’ —24a’b’=6ab’ (3a’ + 6b°— 4ab)
(7+3)(2x+5)=10(2x+5)
xX+2)y+(x+2)x=(x+y)(x+2)
5a(2x+3y)—2b(2x+3y)=(5a—2b) (2x + 3y)
8(5x+9y)’ + 12(5x +9y) =4(5x + 9y) [2(5x + 9y) + 3]
9(a—2b)’+6(2b—a)=3(a—2b)[3(a—2b)+2(-1)]
=3(a—2b)[3(a—2b)—-2]

(x—2y)’ —4x+8y=(x-2y) {(x~2y) -4}
2a+6b—3(a+3b)’=a+3b{2—3(a+3b)}
(x+y)(2x+3y)—(x+y) (x+1)
x+y(2x+3y—-x—1)

xty(x+3y-1)
(x+y)(2a+b)—(3x—2y)(2a+b)
(2a+b)(xty—3x+2y)

(2a+b) (-2x+3y)

X' +xy+8x+8y

x(x+y)+8(x+y)

(x+y) (x+8)

15ab+15+9b+25a

15ab+25a+9b+15

5a(3b+5)+3(3b+5)

(5a+3)(3b+5)
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(e) ax’+by’+bx’+ay’
ax’+bx’+by’ +ay’
X(a+b)+y (a+b)
(X' +y’)(a+b)
(f) 3ax—6ay—8by+4bx
3ax +4bx —6ay — 8by
x(3a+4b)—2y(3a+4b)
(x—2y) (3a+4b)
(a) 9a’—16b’=(3a)’—(4b)’=(3a+4b)(3a—4b)
(b) 36a°—(x—y)'=(6a) —(x-y)' =(6a+x—y)(6a—x+y)
(c) 80a*-45b’=5[16a’-9b’]=[(4a)*~(3b)’]=5(4a+3b)(4a—3b)
(d) (3a-b)-9¢’=(3a-b)’—(3c)’=(3a—b+3c)(3a—b—3c¢)
(e) 16x"—81=(4x)"—(9)’=(4x—9) (4x+9)
(f) 3a'—48b'=3[(a’)’~(4b’)’] = 3[(a’+4b’) (a’ —4b")] =3(a
+2b) (a—2b) (a’ +4b")

b

1
b 16a* —
6a’ ( . 16a2)
b 4a+L 4a—L
4a 4a

(h) 100(x+y)'—81 (a+by
{10(x +y)+9(a+b)} {10(x +y)—9 (a+b)}

(g) 1601219—1

(a) X’+8x+16 (b) 42> —4a+1
X +4x+4x+16 4a’-2a-2a+1
x(x+4)+4(x+4) 2a(2a—1)—1(2a—1)
(x+4)(x+4) (2a-1)(2a—-1)

(c) 4x’+12xy+9y’ (d) x' - 10x’y* + 25y
4%’ + 6xy + 6xy + 9y’ x'—5x7y’ - 5x7y’ +25y"
2x (2x+3y)+3y(2x+3y) X(X =5y’) -5y’ (X’ =5Y)
(2x+3y) (2x+3y) (X~ 5y) ('~ 5y)

2 2
e) a'—2a’b’+b’ r YLy
(© 0 64 9 12
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4_ 2b2_ 2b2+b4 x_ ﬂ ﬂ
e ! 64 24 24

Y

"9
a’(a’-b’)-b’(a’~b’) 2 ( j ( )
(@’ —b’)(a’ - b)) v\,
(atb)(a-b) (atb) (a-b) (8 + 3 )( o 3)

6. (a) 4xX’+9y’ +7' +12xy+6yz+4zx

(2x)’+By) +(z)° +2 x2x x 3y +2 x 3y x z+2xz X 2X
(2x+3y+z)’

(b) X’ +4y’+7 —4xy+4yz—2xz
(—X)"+(2y)' +(2) +2%—x X 2y +2 X 2y Xz +2 X —x X7
(-x+2y+2)

(c) a’+b’+c’—2ab+2bc—2ca
(—a)+ (b)Y’ +(c)+2x—axb+2xbxc+2xcx—a
(-a+b+c)

(d) 81X’ +4y’+7' +36xy+4yz+18zx
(9X)’+ (2y) +(z)’ +2 X 9x X 2y +2 X 2yxz+2 X 9xxZ
(9x+2y+2z)

(e) 8x’+36x’y+54xy’ +27y’

(2x)'+(3y) +3 x 2x x 3y (2x +3y)
(2x+3y)’

() 8x'—125-60x’+150x
(2x)'—(5)' ~3x2x x5 (2x—5)

(2x-5)’

(g) 27a’—64—108a’+144a
(3a)’—(4)’—3x3ax4(3a—4)

(3a—4)’
Exercise 6B
I (a) xX'+6x+8 (b) X’ +4x-21
X’ +4x+2x+8 X +7x—3x-27
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x(x+4)+2(x+4) x(x+7)-3(x+7)

(x+2)(x+4) x=3)(x+7)

(c) xX’=7x+12 (d) x’-23x+132
X —4x—-3x+12 X —12x—11x+132
x(x—4)-3(x—4) x(x—12)-11(x—12)
x-3)(x—4) x-11)(x-12)

(e) xX’—21x+108 (f) X’ +5x-36
X —12x-9x+108 X' +9x—4x-36
x(x—12)-9(x—12) x(x+9)—-4(x+9)
x=9)(x—12) x-4)(x+9)

(g) —x"+3x+40 (h) xX’~11x—42
—x’+8x—5x+40 X —14x+3x—42
—x(x—8)—5(x-18) x(x—14)+3(x—14)
(—x=5)(x—28) x+3)(x—14)

(i) a’+19a—150
a’+25a—6a—150
a(a+25)—6(a+25)
(a—6)(a+25)

(a) 2x°+5x+3 (b) 6x°+5x—6
as 2x3=6,[2,3] as6 x—6=-36,[-4,9]
2x°+2x+3x+3 6x +9x—4x—6
2x(x+1)+3(x+1) 3x(2x+3)-2(2x+3)
(2x+3)(x+1) (3x-2)(2x+3)

(c) 6x°—13x+6 (d) 2x’-3+2
as 6x6=36,[-9,-4] as2x-2=-4 [4,1]
6X —9x—4x+6 2%’ —4x+x+2
3x(2x—-3)-2(2x-3) =2x(x+2)+1(x+2)
(3x—-2)(2x-3) (1-2x)(x+2)

(e) 12x’—23xy+10y2 (f) 6x’+35xy— 6y
12x10=120, [8,15] as6 x—-6=-36,[36,—1]

12x°—15xy —8x+ 10y’ 6x’+ 36Xy —Xxy— 6y’
3x(4x—5y)—2(4x—5y) 6x (x+6y)—y(x+ 6Yy)
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(3x—2) (4x—5y) (6x—y) (x+6y)

(g) 3x’—4x—4 (h) 11x*—54x+63
4x3=12,[6,2] 63 x11=693,[21,33]
33X —6x+2x—4 11x*—~33x—21x+63
3x(x—2)+2(x-2) 1Ix(x—3)-21(x-3)
(3x+2)(x-2) (11x-21)(x-3)

(i) 9x’—22xy+8y’ (product=9x8="72, [18,4]
9x” — 18xy —4xy + 8y’
9x(x—2y)~2y(x—2y)
(9x-2y) (x-2y)

Exercise 6C
1. (a) 8x°+125 (b) y3+512
(2x)’+(5)’ (y)' +(8)

(2x+5) (4x’—10x+25) (y+8)(y'—8y+64)
(c) 125a°+34°v’

(5a)’+(7b)’

(5a+7b)(25a°—35ab+49b°)
(d) x"+y’

)+ ()

X +y) (' =Xy +y))
(e) 128x’+54y’

2(64x’+27y")

2(4x)’+(3y)

2(4x+3y) (16x°— 12xy +9y°)
() 54a’b+2a’d’

2a’b(27a’+ b))
2a’b {(3a)’ +(b)’}
2a’b(3a+b)(9a’—3ab+b’)

() 1+27x (h) 64x*+y’
(1)’ +(3x)’ (4x)" +(y)’

(1+3x)(1+9x"-9x) (4x+y) (16X +y —4xy)
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2. (a)

(©

(e)

(2

(b)

(©

8x’—343 (b) 64x’ -y’

(2x)’=(7)’ (4x)’~(y)’
(2x—7) (4x’+49+ 14x) (4x+y) (16x°+y’ —4xy)
1-27x° (d) 2x*—128x
(1= (3x) 2x{(x)' —(64)}
(1-3%) (1+9x*+9x) 2x {x’ —(4)"}

2x (x—4) (X’ + 16 +4x)
X —8xy’
x(1-8y")

x{(1)’-Qy)’
x(1-2y)(1 +4y2+2y)

X
=8y’ h)a'b—ab’
o (h)
3
@ ~@) ab(@’ b))

(%—2y)(%+4y2 +%yJ ab(a—b)(a’+b’+ab)
(3x-2y)’ +(2y-5z)’ + (52— 3x)’
3x—2y=a,2y—5z=Db,5z—3x=c
Clearlya+b+c=0,a’+b’+c’=3abc

3(3x—2y) 2y —52) (52— 3x)=(3x—2y)' + 2y — 5z)’ +
(5z-3x)’

p(q-1)+q(r—py+r'(p—qy

(pq—pr)'+(qr—qp)’ + (rp—rq)’

Clearly a+b+c=0, a’+b’+c’=3abc
So,3(pq—pr) (qr— qp) (rp— 1q)

a’+8b’—64c’ +24abc

(a)’+(2b)’ +(—4c)’ —3 xax2bx —4c
(a+2b—4c)(a’+4b’+ 16¢*—2ab + 8bc — 4ac)
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(d) x' -8y’ —647’—24xyz
(x)'+(2y)' + (42 ~3(-2y) (x) (-42)
(x—2y—4z) (X’ + 4y’ + 162 +2xy — 8xz+4zX)
(e) 125+8x’—27y’+90xy
(5)'+(2x)'—(By)’ -3 x5 x2x x -3y
(5+2x—3y) (25+4x*+ 9y’ — 10x + 6xy + 15y)

73X 73X 73+27 %27 %27 - (73)* +(27)°
73x73-73%x27+27%x27  (73)* =73x27+(27)*
a+b’
a’—ab+b*’
2 2
- (a+b)a —ab+b)
(a’ —ab+b*)
=(73+27)=100
135><135><135—65><65><65:> (135)’ —(65)°

wherea=73; b=27

=(a+Db)

b
®) 135%135+135x65+65%x65  (135)* +135x65+(65)*
3 3
2617172’ wherea=135; b=65
a —ab+b

(a—b)(a* +ab+D*)
(a* +ab+b%)
=(135-65)=70
0.87x0.87x0.87+0.13x0.13x0.13
0.87x0.87—-0.87%x0.13+0.13x 013
(0.87)* +(0.13)°

(0.87)* —0.87 x 0.13 + (0.13)?

(0.87+0.13)=1

d) 27x°=1000 _ (3x)* —(10)* _ (3x—10)(9x* +30x+100)
3x-10 3x—10 (3x—10)

=(a+b)

(c)

=9x’+30x + 100
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343x° 64 (Tx)*—(4)°
49x% +36x+16  (7x)* +Tx x4+ (4)?

(e)

_ (Tx—4)(49x” +28x +16)
B (Tx+4)(Tx+4)

Mental Math 1.Q.
A. 1. 3(a—4b)-9x(a—4b)=(3—-9x) (a— 4b)
=3(1-3x)(a—4b)
Ja(xty)+5b(x+y)—Tc(x+ty)=(xt+y)(3a+5b— 7c)
9x’—6xy +y’=(3x—y) =(3x— y) 3x~y)
16x* -9y’ = (4x)’— (3y)’=(4x +3y) (4x — 3y)
3a’-3a=3a(a’~1)=3a(a+1)(a—1)

3 3
6. Lo Lpofle)—[Ly
64 216 4 6

1 1 a b ab
=|-a——=b| —+—+—
4 6 16 36 24

7. X’ +13x+40=x"+8x+5x +40
X(xX+8)+5(x+8)=(x+5)(x+38)

A

8. a'-81b’
(@) —(9b")’
(a’+9b%) (a’~9b”) =(a’+9b’)[(a)’—(3b)’]
=(a’+9b") (a+3b)(a—3b)
Multiple Choice Questions
I. (@ x-1)(x+1) 2.(c) (a+b)(m+n)
3. (a) 4x

4. (b) 27 as, x— L =5= 27+ L 22542227
X X

5. (c) (a-b)y’=(5’=a’+b’=25+2(3)=31

6. (c) (4x— Sy)(4x+5y)

7. (b) 81x’—100
(9x)’—(10)’=(9x + 10) (9x — 10)

8. (b) (720 —(38)" _ (72+38)(72-38) _75 1 33-11¢
(72-38) (72 -38)
84
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Exercise 7A

1. 8x=20+3x
8x—3x=20
5x=20
x=4

3. 4x—-3=2x+5
4x-2x=5+3
2x=8
x=4

5. 5x—(3x—-1)=x-4
5x—-3x+1=x—-4
5x-3x—-x=-4-1
xX=-5

7. 4x+3)-2(x—1)=3x+3
4x+12-2x+2=3x+3
4x—-2x—-3x=3-12-2
—x=-11
x=11

9.%x+éx=x—7

3x+2x—12x
12

—“Tx==Tx12=x=12

=7

Linear Equalions
in One Variable

85

8.

10.

C5x—=T7=2x+38

S5x—2x=8+7
3x=15
Xx=5

. 8x—11-5x+3=2x+4-3x

—11+3-4=2x-3x+5x—8x
—12=-4x
3=x

. 10p—CBp—-4)=4(p+1)

10p—3p+4=4p+4
10p—-3p—-4p=4-4
3p=0

p=0

zx+1=

W |

7
3
7-

;_\

2.
3
2 3 4
— X =—=—
3 3 3
2.4
3 3
_4x3

C3x2
2
3x+—x=2x+1
3
3x—2x=1—z
3

X=-=

3



3x x
_+_:
4 6
Ox+2x

12
11x=22x%x12

22 x12
X =

11

x=2x12
x=24

I1. 22

22

13.

3 2 5

4x+1 2x-1 3x-7
+ — =

6

40x+10+30x-15-18x+42

30
52x+37=180

52x=143

143 11 3
x= = or 2—
52 4 4
15, 9¥=3_8
2x 9
45x -27=16x
20x=27
27
X=—
29
17, 19=3y _8
1-9y 5
95—-15y=8-"72y
87=—57y
_29_
19

y

86

12.

14.

16.

18.

x—3+x—4:6

2x—1

5 7

7x—21+5x—20+2x—1_

35

35
14x—-42=210

14x=252
x=18

05y—4 -5

24y+6 3

1.5y~ 12=—12y-30

13.5y=-18
~18 4

SREE)

1

- 12

Y=
5+3x_5

3_2x 3
15+9x=15—10x
15-15=—19x

0=x

3x+4 1

2x+5 2
6xX+8=2x+5
4x=-3

xX=——

6



2/4-3/5 -3
19. 4/3-7z 20

5z—12=—4+21z
-8=16z
-1
o=

<

21. 0.26x+0.09x=8-0.45x

0.35x+0.45x=8
0.8x=8

x=10

6x+7 4x+5

23 =
3x+2 2x+3

3x
S|
20. 5x+2

3x=-20x-8
23x=-8
-8
23
05y+4 5
12y+8 3
1.5y +12=6y+40
—28=4.5y
—28
s

or y=—ro
M

X

22.

y

12X+ 14x+ 18x+21=12x"+8x + 15x + 10

32x+21=23x+10

I9x=-11

11

9

2-T7x 3+7x

1-5x 4+5x

8+10x —28x—35x
=3+7x—15x-35%’

—18x+8=3-8x

10x=5

X

24.

@+x)5-x) 1

T2+ x)(7T-x)
20-4x+5x—x’
14-2x+7x—x’
20+x —x'=14+5x X’
6=4x

=1
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9x’—81=-25-5x’ 4x~10=3x"+6
14x’=56 x'=16
x'=4 x=4
x=2
Exercise 7B
1. Letthe number be x
According to question

2
—x+6 =
3 36

2
—x =30
3

90

_ 45
YT

x =45
2. Letthe numbers are n, n+2, nt+4
According to question
n+n+2+n+4=246
3n =246-6
240
3
n =80
So, thenumberaren=80,n+2=82,n+4=84
3. Letthe first part be x
According to question
2ndpart=2x—32, 3rdpart=x+18
So, x+2x—-32+x+18=534
4x =534+14

548
2% y37-y
Ty

n

Istpart 137,2nd=2 x 137-32=242,3rd=137+18=155
4. Letthe numbers be 5x and 8x
So, 5x+8x =182
13x =182
182
X = —=
13
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x =14
Sonumbers are :
5x14=70; 8x14=112
. Lettheten's digitbe=x
Unit's digit=(15—-x)
Originalnumber =10 x ten's digit + unit's digit
=10xx+15—x=9x+15
On interchanging digits, new number
=10(15—x)+x
=150-9x
According to question
9x+15-150+9x= 27
18x =27—-15+150=162
X = 162 =9
18
So, Ten'sdigit=9; onesdigit=6
Thenumber=9x10+6=96

. Letthe numerator be x
According to question; Denominator x + 3
As x=3 _ 1
x+2+3 5
5x—15 =x+5
4x =20
X =5

Numerator=>5, denominator =8
. . 5
Required fraction= <

. Letthe breadth be x
thenlengthbex+9
Areaof givenrectangle is =x’ +9x
Now, A.T.Q. Area of new rectangle is
(x+9+3)(x+3) =x"+15x+36
As X+9x+84 =x"+15x+36
84—-36 =15x—9x
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48 =6x
8 =x
So,length=8+9=17; breadth=8
8. Lettheratiobex
asRamaage=3x; Namitaage=_8x

According to question
Ramaage=3x—3. Namitaage=8x+2
Then (8x+2) =6(3x—3)
8x+2 =18x-18
20 =10x
2 =x

So,Ramaage=3 x2=6; Namitaage=8x2=16
9. Apurse has only 2-rupee and 5-rupee coins.

Let the 2 rupee coins be x and 5-rupee coins be y.

So, According to question

Xx+y =48
and 2x+ 5y =X132
Fromeq. (i)

x =48 -y

2(48—-y)+5y =132
96-2y+5y =132
3y =36
y =12
As, X =48—-12
x =36
So, the 2 rupees coins are 36
10. The perimeter of arectangle is 240 cm
Letthe length and breadth be x, y
as 2(1+b) =240
2(x+y) =240 or x+y=120 ...... i

( lej ( ZOy)
2l x——— |+| y+—=1|=240
100 100

o0 20
100" Y 100 =120

20



10x 20
——+

—+—y =120
100 100
Ox+12y =1200, .o (1)
x+ty =120 (11)
9x+12y =1200
_9x+9y =1080
3y =120
y =40
x+y =120
x+40 =120
x =120-40=80

So, the length =80 cm; the breadth=40 cm
11. Givenspeed ofthe stream= 1.5 km/hr
Let the speed of motor boat =x km/hr
Speed of boat in the direction of stream = (x + 1.5) km/hr
Speed in opposite direction = (x—1.5) km/hr
Distance travelling in the direction of stream in 5 hour
=5(x+1.5)

Distance travelled in opposite direction in 12—1 hr
11
=—(x-15
5 ( )
Asper question
11
S(x+15) = 5 (x=15)

2(5x+7.5) =11x-16.5
10x+15 =11x-16.5
15+16.5 =11x—10x
x =31.5
So, speed of the stream in still water=x=31.5 km/h
12. Lettotal work be =x
Gorav complete x work in 18 hours

So, Gorav 1 hour work= %

X
Sorav 1 hour work= )
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Sorav 2 hour work = X=X

24 12
- x x llx
Remainingwork= ———=—
1 12 12

4x +
Sorav and Gorav 1 hour work _x + Lo 3x = 7_x
18 24 72 72

7 .
Both of them complete 7—; work in 1 hour

i 1x72
Both ofthem complete 1 work in=
X
1x72 11 66
Both of them complete 1x work = x— = 2 s,
12 Tx 12 7

or 9E hours
7

. : 3 3
So, they will complete the work in= 9 5 +2=1 1; hours

Mental Math 1.Q.
2y+1 4

y+2 5
10y+5 =4y +8
6y =3

1
)
2. 0.3(6+m) =0.4(8—m)
1.8+0.3m =3.2-0.4m
0.7m =14

m =2

1.

3. Lettheratiobex
3x+4x+5x =180° (Angle sum property of triangle)
12x =180°
180
X = —_—
12
x =15
Soanglesare3 x 15 =45
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4x15 =60
5x15 =175
4. Lettheratiobex
According to question  23x+7x =60
30x =60
x=2
So,numbersare=23x2=46; 7x2=14
Multiple Choice Questions
1. 2x+7 =x+9 2.6(y—=3)-3(y-7)=0
x=2 (c) 6y—18—-3y+21=0
3. 7m+2:6m—5 3y73
5 11
77m+22=30m-25 y=-1 (b)
47m=-47
m=-1 (b)
4. Letthe numberbex.
3x+6=45
3x=39
x=13 (a)
5. Letthe number be x, x+2, x+4
X+x+2+x+4=24
3x=18
xX=6
Numbersare 6, 8,10 (a)
6. Lettheratiobex
S5x+11x=160
x=10
Sonumbersare, 5% 10=50; 11 x10=110
7. Lettheratiobex
5x—-2x=60
3x=60
x=20
Sonumbers are, 40, 100 (a)
8. Letthe sonage be x; then Ajay age will be 3x; after 12 years
x+12,3x+12
ATQ. 2(x+12)=(3x+12)
2x+24 =3x+12
12 =x
So,Sonage=12;Ajayage=36 (a)
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Unit 3 : Ratio and Proportion

8 Percentage and
Its Application
Exercise SA
1. (a) 30% (b) 2.5% (c) 0.75%
30 3 25 1 75 3
100 10 1000 40 10000 4000
or3:10 1:40 3:4000
d) 125% (e) 12%%:22—5%
Ezé 25 :l orl:8
100 4 2x100 8
5:4

2. (a)§=§x100=75% (b)ﬁzﬁxloo:nl%
4 4 75 75 3

(c) 0.18= 18 x100=18% (d)0.275= 275 x100 =27.5%
100 1000

(©) 1.25% = 22 %100 = 125%
100
12 13
3. (a) — x1200 =144 (b) —— x 6500 =845
100 100

© 2% «800 7160
100
4. Decrease=60-45=15

Decrease% = %XlOO:ZS%
5. Letthe cost bex
422 k=600 :>%+%=600
S5x+x=3000

x= 220 =600
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10.

11.

. Candidates are A and B, Let the votes be=100

100—46=54% votes will be got by B
As54—-46=8
So the no of valid votes be

100 x 1600

=20,000 votes

. Letthe total gunpowderis 100 g

Outof’it 75 nitre and 10 sulphure and remaining were
=100-85=15g
The amount of charcoal 1n 9000 g of given powder is

£ x 9000
100

=1350gor 1kg35gm

. Letthe expenditure is X100

Sototal be30+3=33
". Total salary for the month would be

_ 210 %100 =X7000

. Let the total money the man had =100

Spent on children =340
Remaining money =% 100-340=3 60

20% ofremaining = %60 x % =312

So, now balance =360 312 =348

100 9600
So, actual money the man has = Ty T =320000

Let the costof sugarbe =100
Increased cost=3 125

25
So, consumption a housewife should decrease = 125 % 100 =20%

Let the maximum marks be = 100x
Fist student got=25x marks
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Sopassmarks=25x+30 ............... (1)
Second student got=50x marks

So, passmarks=50x—-20  ............ (11)
Comparing (1) and (i1)
25x+30 =50x-20
25x =50;x=2

So, the maximum marks =100 x 2 =200 marks
So, minimum pass marks
=25%2+30
=50+30=_80marks
12. Letthe original salary of the officer be = 100
Increased salary=100+50=150

50 1
So, the salary % to be decreased = . %100 =33 5%

Exercise 8B
1. C.P.of CD player=% 1500
S.P. =1750
Gain =S.P.-C.P.
=1750-1500
=250

Gain% = (Gam ><1ooj%
C.P.

= @XIOO=163%
1500 3
2. C.P.=32200; S.P.=%1980
Loss =32200-31980

=220

Loss
0 =
Loss% ( Ccp

X 100)%

_ 220 x100 =10%
2200
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3. Total C.P. =X12000+32850
=314850
S.P. =X13860
AsS.P.<C.P.
Loss =X14850-%13860
=390
vl 90 02
Loss % = 14850 x100=6 3 %

4. Letthe C.P. of 18 mangoes be x
X
The C.P. of 1 mango= 13
But, S.P. of 16 mangoes =x
X
S.P.of 1 mango= 16

profit = XX X
O™ 16 18 144

xXxX18
PY% =
* 144

><100=12l%
X X 2

5. Letthe C.P. of 25 chairs be x
X
Then C.P. of 1 chair= 75
But, S.P.of30chairs= x

X
S.P.of 1 chair =~

30
logg o B X _ X
055 795 30 150
X 25 50 2
o — %100 =22 =16 =%
Loss = 1505 x 3 37

6. Asvendor brought orange at 20 forX 56
C.P.of 1 orange= 6
20

=32.8
S.P.of 12 oranges = 335
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35

.P.of1 =—
S.P.of 1 orange T

35 28 350-336 14 7
Profit= ——-—=—"—"—=—"=—
12 10 12x10 120 60

Profitvs = 0023 _41g
60x28 6 6

7. X400=S.P. of article
Letthe C.P.bex

1
Profitistobe = Z X

0% = 1xx
4

x100=25%
X X

8. Dresssold at =3960
Letthe C.P.of=x

1
The gain amount = 9 x
G=S.P.—-C.P. as,
1
—x =960—x
9

IXx v —960
9
10x =960 x9
x =864
C.P. =3864

Profit% = % %100 =11.11%

OXxx

9. C.P.=%3,00,000
S.P.of % isatloss 0f20%
C.P.of % = %X 300000 = 1,00000

Then20% of it = % x 100000 = 20000

Loss =20000
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S.P.of % isat gain 25%

% X 300000 =120000

Gain= 25 x120000 =30000
100 10
Overall 10% 1s gain then= 00 % 300000 =X30000

Andnet gain =30000—-20000= 10000
So, we should have a gain=30000— 10000 =20000
Asthe land remainingis= 1— % - % = % =
C.P.of % x300000 = 80000
The S.P. would be =80000+20000=3100000
10. Letthe C.P.of 1000 gm gold be x

ThenC.P.of ] gm= =
1000

The S.P.of 980 gm =x

X
S.P.of 1 Id=—
of 1 gmgo 980

Profit = —— — —
O™ 980 1000

20x X

= 980x1000 49000

Po, = ﬂxlOO:Z%%

11. C.P.oftwo fansI 2160
Letthe C.P.of Istfanbex
C.P. of 2nd fan will be =% (2160 —x)
Profiton 1stfan =15% of x

100

99

4
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S.P.of Istfan =X x+15_x
P.of Istfan = 100

Losson2nd fan =9% of I (2160—x)
9
=3 | — X (2160 -
7 1o <C160-0)|

S.P.of2nd fan =C.P.—Loss
9(2160— x)

=X (@160-%)- ==

91
= (21
= (2160 - x)( 00]

Itis given that S.P. of each fan is the same.

f+15—x+(2160 X)| — |=2160
1100 oo

115x  91(2160x x)
100 100

=2160

11x+19650-91x =216000
24x =19440

and costof2nd fan =2160—-810
=31350
12. Let C.P.of bucketbe=3x
Loss % =8%

So SP. =x—[x><8)
’ 100

o2
100

No, again profit =8%

S SP —x+ x><8
0 100

108x

" 100
100




13.

According to question
108x 92x

-2 =08
100 100
108x—92x = 2800
16x =2800
x =175

So, C.P. of the basket=3175
Costof50 chairs = 350,000
C.P.of 1 chair = 350000+ 50
= %1000

So, S.P. of one damage chair = 1000 x 3
4

S.P. 0f 20 damage chairs =3750 x 20=3 1500
To gain 35% overall profit, we should sell the chairs in

50000 + 50000 x 35 = 67500
100

So, S.P. of 30 chairs =367500-315000=352500

So, S.P.of 1 chair =% % =31750each

14. Letthe actual C.P.be=3x

5
S.P.in firstcase = x + [x X —j

100
_r,x 2
1 20 20
. 5
S.P.insecondcase =x—| x X —
100
_19x
20
According to question :
LIRS
20 20
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21x-1000=19x
20
21x—19x =1000
2x =1000
x =500
21x500

So, S.P. = =525

15. Let C.P.be=100x
5% of 100 x =5x
So, First S.P. =105x
New C.P. =95x
10% of 95x =9.5x
New S.P. =95x+9.5x
=104.5x
According to question
105x—104.5x =2
0.5x =2

X =%><10=4
5

So, C.P. willbe=4 x 100=400

Exercise 8C
1. (i) MP=%650 and discount=10%

D
Discount% = ——x100
M.P.

650%10
-D
100
D =365
S.P. =(M.P.—D)
=(650-65)
=3585
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(1)) MP=% 5450 and discount=5%
D% = D
M.P
5x5450
100
D =%272.5
S.P. =(MP-D)
=(5450-272.5)
=35177.5
2. (1)S.P.=%3430; D=2%
LetM.P. =%100
Discount =2
S.P. =%(100-2)=3%98

%100

100 3430
So, Actual M.P. = —Xx—— =%3500
98 1
(i) S.P.=%9250; D =7.5%
LetM.P. =% 100

Discount =3 7.50
S.P. =%(100-7.50)=3%92.50

S A IMP = 100 ><9250
0, ctual M.P. ——92.50 —1
=%10,000
M.P. - S.P.
i % = —— x100
3. (i) D% LD,
625-562.5
D% = ——x100
o 62.5
_ 6250.0 —10%
625
M.P. — S.P.
(11) D% = ————x100
D% = 1600_1180><100: 420100

1600 1600
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D% = 261%
4

4. M.P.=X18500,D%=12%

Discount
D% = ———x100
/0 M.P

12 x18500

100
2220 =Discount

So, S.P. =M.P.—Discount
=18500-2220
=316280

5. LetM.P.=%100;D=12%o0r3 12

So, S.P. =%100-%12

=388

100 _ 880
=—X— =7%1000
88 1

6. C.P.=3000; D=10%;P=20%
CP(100+ P)
100
_ 3000100 +20)
100
_ 3000x120
100

=33600

= Discount

So, M.P.

S.P. =

Let, M.P.=X100; D=10%

So, S.P. =%100-310=%90
So, Actual M.P. = 100 X 3600
90 1

=34000
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7. Let C.P.=%100; Profit %= 20; Profit=320
S.P. =%100+3%20=%120
Actual profit =%360

12
Actual S.P. = 2—(())><360 =32160

Now, LetM.P.be =100
Discount =25%
So, S.P. =X75

Actual M.P. = % X %60 =32880

8. Letthe C.P.beX 100; The gainrequired =20%
The S.P.=%(100+20)=% 120
Discountallowed =25%

Let the marked price be x

25
i =759 =F| —Xxx|=
Then discount=25% ofx ?(100 j
S.P. =M.P.—Discount

_3 (x_ﬁ):3_x
4)" 4

But S.P. =120

3* _120

4 _ 120x4
X =
3
x =160
Hence the shopkeeper should mark 60% more.
9. The C.P.=%450, The gain required =20%

20 x450 =90
100

*
4

S.P. =%(450+90)=540
Discount=10%
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Let S.P.be =3
Discount =10% of'x
X

10
_X 9% sy
10 10
54010
9

= 3600

So, S.P.=x

X

10. M.P.=%18500
) 20
Ist Discount = —— % 18500
100

=33700
=18500—-3700=314800
IInd Discount =5% of 14800
- x 14800 = 740
100
Net Selling price =(14800—740)
=314060
11. Letthe marked price beX 100
Then the Ist discount given on it =320
The price after discount=3(100—-20) =380
The nextdiscount =5% of 80
- 2 x80=%4
100
The price after the second discount=3(80—-4)=376
ThenetS.P. =76

The single discount equivalent to
Discount =(100—-76)=24%
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Check Your Mental Math I1Q

1. ﬂ><x =200
100 H00x10
)
x =1000
400 x
2. 100 = 100
25% =x

10
3. After 1 year salary will be increase = 100 %500
Soitbecome =I5500
After2 years = 10 %5500
100

i.e. =5500+550=%6050
4. Total C.P. =5000+250=5250
S.P. =%4000

Loss =5250—-4000=X1250

20
= ——x3000
5. P 100

P =600
S.P. =3000+600=33600
100 x S. P.
100 — Discount
D% =12%,;S.P.=3880
_ 100 x 880 «
" (100-12)
_ 100x880
88

M.P. =31000
7. C.P.of6articleX 5

6. M.P. =

5
C.P.of 1 article=X 6
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S.P.of 5 article =36

S.P.of 1 article = ?g
6 5 36-25 11

Gain =——— =—
5 6 30 30
Gain% = 1XC 100 = 44%
30x5
Multiple Choice Questions (M.C.Q.)
1. 50><?=£><4000
100

800
?2=""=16 (b
50 (b)

2. Letthe original number be x

asoneincreased 20% = —Xx = X
100 5

Newoneis = x+£=6—x

5 5
Then Increased 20% = 20x6x = 6_x
100x5 25
N e _6_x+6_x_6x+30x_36x
ewer one will be 75t > s
So, totalincreased = 36x x= x
25 25
. 11x
% increased = x100 = 44%(d)
SXx
3 CP = S.P.x100
(100 + P%)
CP — 420x100 _ 420x100
T (100+5) 105
=3400(a)
4. Firstchair=3600; Gain=20%
FirstC.P. = M
(100 + P%)
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_ 600x100 ~%500
120

600 %100
75

Total C.P. =X500+3 800
=31300

Total S.P. = ¥600-+3600=3 1200
=31300-31200
=100 (c)

Second C.P. =800

5. LetC.P.bex
S.P. ofarticle = gx X

L =C.P.—-S.P.

2x
S5Xx
L =40% (a)
6. S.P.=3%4200; M.P.=35000;
D =M.P.-S.P.
=5000-4200=% 800
800

0, =——x100
D% 5000

D% =16% (a)

L% = x 100
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9 Compound Interest

1. Amount = P 1+4+——
100

3
= 2000 1+£
100

115 115 115
_X_

= 2000 X — X
100 100 100

=3041.75
So, compound interest=Amount— Principal
=33041.75-%2000=%1041.75
2. P=%6000; R=12%; T=2years

12y
Amount = 6000| 1+ —
100

= 6000 x 12 X 12 =7526.40
100 100

Compound Interest = I7526.40—-36000=3 1526.40
3. Here, P=350000, T=3 years; Rate 10%

10y
Amount = 50000| 1+ —
100

= 50000 x 110 X 10 X 1o =366550

100 100 100

Compound interest =X 66550—-350000=% 16550
4. Here, P=320000; Time =3 years; Rate=5%

3
Amount = 20000 1+i
100
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= ZOOOOX@X@X@

100 100 100
=323150.50

5. P=%25000; Time=1 % ; years; Rate=8% halfyearly
As interest compound half'yearly
1
So, Time= 15 x2 =3halfyears

And Rate :g =4%

3
So, Amount = 25000 1+i
100

= 25000 x 20 X 26 X 26 =328121.60
25 25 25
So, Compound Int. =X28121.60—-325000=33121.60
6. Here, P=32000, Time = 1% years; R=10%
As interest compounded halfyearly
So, Time will be =3 years and Rate 5%

3
So, Amount = 2000 1+i
100

ZOOOXEXEXE:?%IS.ZS
20 20 20

So, CI =%2315.25-%2000=%315.25
7. Here P=%25000, Time =1%years; Rate=20%

As interest compounded halfyearly

So, Time will be =3 years and Rate = 10%

10 '\’
So, Amount = 25000 1 + —
100

25000 x n X ) X 1 =33275
10 10 10



8. Here P=310000; Time = 6 months; Rate=12%
As interest compounded quarterly

12
So, Time will be =2 quarters; Rate = i 3%

2
So, Amount = 10000 1+i
100

= 10000 x 103 X 103 X 103 =10609

100 100 100

Exercise 9B
1. P=%8500;R=8%; T=2years

T
R
A=Pl+—
( 100)

8 2
= 8500[ 1 +—
( 100}

= SSOOX@X@ =39914.40
100 100

C.I. =9914.40-8500=%1414.40
2. P=%50000;R=10%;T= 2% years

2 1
A=500001+£ X 1+£><l
100 100 2

= 50000 x 110 X 110 X 21 =3635250

100 100 20

C.I. =%635250-350000=% 135250
3. P=%2500; R=9%; T=2years

9\
A =2500{ 1+ —
100

= 25000 x 109 X 109 =32970.25
100 100
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C.I =%(2970.25-2500)=3470.25
4. P=T3200;R=25%;T=3

3
A = 3200 1+£
100

= 3200x 2 x 2 x> 226250
47474

C.I. = %(6250-3200)=%3050
5. P=X15625;R=4%;T=2years
4 2
A= 15625(1+—]
100

=15625 x 104 X 104 =16900
100 100
C.I. =%16900-%15325=X1275
6. P=36400; R=17.5%; T=2years

2
A = 6400 1+E
100

= 6400X£X£ =I8836
100 100
C.I. =%(8836—-6400)=32436
7. P=X1000; T=2years; R=20%
As. C.I. compounded halfyearly
So, T=4halfyears; R=10%

4
A =1000 1+£
100

11 11 11 _ 11

= 1000 X — X — X — X — =31464.10

10 10 10 10
C.I. =%(1464.10-1000)=3464.10
8. P=34016; T=18 months; R=12.5%
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10.

As, CI compounded halfyearly
12.5
So, Time =3 halfyears; R = B 6.25%

3
A = 4016 1422
100

106.25 106.25 106.25
X X
100

= 4016 x

. Letthe principal be =100

According to question,

100 6.2
Interest = w =X18.75
100

100 %2400 =X12800
75

Actual principal =

Now, P=%12800, Time = 3 years; Rate =6.25%

3
A = 12800 1+@
100

=34817.04

106.25 « 106.25 « 106.25
100 100

= 12800 %

=315353.13
C.I. =%(15353.13-12800)=%2553.13
P=%320000; T=1year; R=20%
As, Clis compound quarterly

So, T=4 quarters, R= 24—0 =5%

5\
A = 320000{ 1+—
100

=32OOOOXE><@XEXE
100 100 100 100

=3388962
So, CI =3(388962—-320000)=% 68962
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11. P=%80000; Time =3 years; R=4%, 5%. 10%

A = 80000 1+ |14 |x[1+ 10
100 100 100
— 80000 x 104, 105 110 _55¢006

100 100 100

C.I. =% (96096 —80000)=316096
12. P=38000; Time =2 years; Rate=5%, 15%

A = 8000 1+i X 1+£
100 100

= 8000 x 105 X 15 =39660
100 100

13. P=%31250; T=2 years 3 months orzzi years; R=16%

2
A = 31250 1+£ X 1+£><l
100 100 4
= 31250xgxgx% =343732

100 100 100
14. P=%24000; T=9 months; R=20p/100p or20%
As the CI compounded quarterly

So, Time = 3 quarters; R% =5%

5 )
A =24000{ 1 + —
100

= 24000><g><ﬁ><E =327783
100 100 100

C.1. =%(27783-24000)=%3783
15. Letthe principal be =% 100; Time =4 years; Rate 4%

100 x4 x4
Interest = Oxaxa =16
100

100
So, Actual principal = 16 %1600 =X10000
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Now, Time =4 years; Rate =10%

10 '
= 10000| 1+ —
A ( 100)
= IOOOOX@X@X@XE
100 100 100 100
=314641
So, C.I. =%(14641—-10000)=34641

Exercise 9C
1. Letthe principal be=3100; Rate=15%; Time =2 years

15Y
Amount = 100 1+ —
100

115 115
X —— X

=100 — =X132.25
100

C.I. =%(132.25-100)=%32.25
If compound interest is X 32.25 then principal be =100
1 1
If compound interest is X 1 than principal be = %
If compound interest is X 1290 then principal be
100x100x1290

= =34000
3225

2. Letthe principal be =% 100; Time = 2 years; Rate = 5%

2
Amount = 100 1+i
100

X ﬁ X E =3110.25
100

100 x100 y 55125

11025 1
3. Principal =X 10000; Time = 3 years; Rate =x%

=100

Actual Principal will be = =350000

Amount =13310
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R T
Amount = P|1+—
100
R 3
13310 = 10000} 1+ —
100
3
10000 100
3 3
E = 10000 1+i
10 100

Ezl_l_i:}izﬂ_l:L:R:lO%
10 100 100 10 1 10

4. R=x%; Time=1 % years or 3 half'years; Principal =X 800

Amount=3926.10 .
As interest compound half'yearly, sorate willbe= — %

3
92610 _ 800(1+ X )

100 2 %100
92610 x Y
77 1+
80000 200

21Y x Y
_ — 1+_
20 200

xoo20 11
200 20 1 20
X = L X200 =10%
20
So,Rate=10%
5. Time=x years; Rate =5%; Principal =X800; Amount =X882

882 = 800 1+i
100
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882 105"

800 ﬁj

441 21Y

400 55)

20 _ (21

5) (%)
X =2

6. Time=x years; Principal =X 64000; Rate=5%
Amount=3 68921
As interest compounded half'yearly

5
So time will be =2x and Rate willbe = 5 %

2x
68921 — 64000(1+ >
2 x100

68921  (41)"
64000 40

(&) -5

2x =3
30
X—2 5 years

7. Principal =X 1800; Rate = 10%; Time =x years
Compund interest=3 378
Amount =%(1800+378)=32178

R T
Amount = Principal |1+—
100

2178 = 1800 1410
100

2728 (1 *

1800 10
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121 (11)
100 ~ {10

1y (1Y
() - i)
X =2
So, Time =2 years
8. Letthe principal be =X 100; Rate ==5%; Time =3 years

100x5x%3
100

Simple interest =15

T
R
Amount = P(H‘—)

100
3
5
= 100| 1 +——
A o115
= 100><2><2><2:—9261
20 20 20 80
9261 100 9261-8000 1261
Compound Interest = —————= =

20 1 80 80

Difference between compound interest and simple interest
_ 1261 15 1261-1200 _?g

80 1 80 80
Actual principal will be = 100x80x61 =8000
61x1
- . 220
9. Letthe principal be =% 100; Time = 3 years; Rate =6 g = ? %
100x3x20
i i = — """ =320
Simple interest 3% 100
3
Amount = 100 1+ 20
3%x100
_ IOOxgx 16 ><16 _ 409600

15715715 3375
L — 409600 100 _ 409600 —337500
3375 1 3375
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72100

3375
Difference between C.1. and S.1.
~ 72100 20 72100-67500 4600

3375 1 3375 3375
100 x 3375
Actual principal will be = ~ 2600 x184 =X13500

10. Amount after 2 years =32205
Amount after 3 years =32315.25
Difference =3(2315.25-2205)=%110.25

This difference is interest on ¥ 2205 for 1 year

11025 100 _,.
= —_— = (0]
So Rate = =007 " 2205

Exercise 9D
1. Present population=_80000; Time =2 years; Rate=7.5%

2
7.5
Population after 2 years = 80000(1 + ﬁ)

= 80000 x 107.5 X 107.5 = 92450
100 100

2. Present population=40000; Rate of birth=4%;
Rate of death=2%
NettRate of Birth =4-2=2%

2
2
Population after 2 years = 40000(1 + ﬁ]

= 4OOOO><2>< o1 =41616
50 50

3. Population before 3 years = 160000; Rate of increse = 3%,
2.5%,5%

3 25 5
; =16000| 1+ — || I+ — [ 1+—
Present population ( 100 j( 100 )( 100 )
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= 160000><@><%><E =177366

100 100 100
4. Population before 2 years = 62500; Rate of decrease =4%

2
4
Present population = 62500| 1 — —
100

= 625000 x 24 X 24 = 57600
25 25

5. Present value of refrigerator =X 9680; Time =2 years;
Rate of depreciation=12%
Let the cost before 2 years be=x
So,

9680 = x[l—ET
B 100

- 100 100
o 9680 x 100 x 100 212500
88 x 88

6. Cost of new car=3 360000; Rate of depreciation=10% and
20%

2
10 20
Costof car after 3 years = 360000(1 - @j X (1 —)

100
9 9 4
360000 X — X — X — =
103105 3233280
Check Your Mental Maths (1.Q.)
1. Compound interest 2. Principal
3. 3630.50 4.97.20
5. 318300 6. 10%
Multiple Choice Questions (M.C.Q.)
1. (b) 2. (¢) 3.(c) 4. (b)

5. (b) 6. (b)
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1 ODirect and Inverse Variation

Exercise 10A

L.Ofal 4 7 21 28
b|[12 21 63 84

4_1 7 1 21 1 28 1
12 37 21 3 63 3 8 3
as direct variation.

(i)| a |1.25 25 5 175

b| 5 10 20 30

g =25, 2 =25, i =25, E =25

5 10 25 30

as direct vari

){al1 2 3 4
b| 2 1 6 3
as —#—# é # — Indirect variation
2 1 6 3
2.1 x |25 a b C 17

y| 5 8 18 30 d
2.
25 _s

5

C=5 ,a=4 L5 p=9

8 18
£ -5 ,c=15 T s 4=l _5
30 )

x| 3 4 b 25 d

y| a 48 84 c 1860
4_1
48 12
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b 1

84 12

b=%:

1860 12

3. If20 men assemble, 8 machines

Men

20

Machine

8

12

20 a
8 12
2012
. -
a=30

a

So, 30 men are required.

4.|Hours

5

20

Tools

120

a

120 a
20x120
a=
5
a=430

520

Steps 150

360

Distance| 125

b

150 _ 300
125 b

b=
150

360 x125

b=300 steps it moves

d

1

Copies 136

C

34

Self length

5.1

136 ¢

34 51
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51x136
c=
34
¢ =204 copies we required
7. Meter 40 a
Cost 1940 727.50

40  a
1940 727.50
_4xT7275
1940
a=15m
So, 15 mof cloth is required.
8. | Charge 520 559
Journey 200 a
520 559
200 a
u 559 %200
520
a=215km
at¥ 529 itmoves 215 km
9. | Thickness 35 c
Number 12 294
35 ¢
12 294
35x294
2 ¢

c=857.5mm
So, 294 cardboard has 857.5 mm thickness

10.[" Weight [ 150 a
expansion | 2.9 17.4
150_ a
29 174
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150x17.4
a=—-—

1.9
a=900 gm
Exercise 10B
1. ()] x 9 18 2 12
y 8 4 30 6
9 :18 = 4:8, l:l
2 2
2:12# 6:30 lil
But 2:12# 6:30, 6 5 No.
[ x [ 2 16 8 4
y [ 40 5 10 20
2:16=l 5:40:l
8 8
16:8=2=10:5 =2
8:4=2=20:10=2 Yes.
() | x 8 16 32 256
y [ 32 16 8 1
8:16=l , 16:32= l , 32:256=l
2 2 8
16:3221, 8:16=l 1:8=l
2 2 8

Yes, True
2@O[al8 2 b 5 1
bl 10 a 20 c 80
8:2=a:10 40=a
2:b=20:40
2 20
b 40
4:5=c:20=>c=16

=b=4
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(i)l a |16 32 8 128
b | 4 a b 05
16:32=a:4 32:8=b:2
I a 32 b
2 4 8 2
a=2 b=8

3. Total expenditure =52 x 1050 =354600
New cost=1050+42=1092

Cycle | 52 X
Cost |1050 1092
521092
x 1050
52x1050
1092
x=50
So 50 cycle is to be purchased now.
4. Men | 56 a
Days | 42 14
56 14
a 42
a=168
So, 168 men do work in 14 days.
5.| Speed | 18 a
Time 30 20
18 20
a 30
18x30
20
a=27km/hour
6.| Person [1800 X
Days 40 24
1800 24

x40
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1800 x40

_— =X
24

x=3000

So, 3000 persons required to to work in 24 days

- | Soldiers | 1000 a
Days | 20 25

1000 _ 25
a 20
100020
——=a
25
a=800
For 800 soldiers food lasted for 25 days
So, 1000—800=200
So, 200 soldiers will transfer.
. 120 men has food provision for 200 days
After 5 days (200—-5)=195
As30died,so=120-30=90 left

Men | 120 90
Days [ 195 a
120 a
90 195
120 %195
—=a
90
a=260
So, 260 days
. 60 days for 500 students
Daysleft = 60—-12=48
as 500+ 300 =800 students

Students | 500 800
Days | 48 a
500 _

800 48
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500x48
=a

800
a=30days
10. (i) x=6wheny=16find

X

6

y

16

5_
8
12=y

Y

16

(i) x=10wheny=30,y=24

X

10

?

y

30

24

10 24

y 30

300

—=a
24
y=12.5

Check Your Mental Maths 1.Q.

1. Inverse proportion

3. Direct proportion

5.

Meter 5 70
Shirt 2 a
5_170
2 a
a=19%2 _ gchints
We
Days | 27 a
Employee | 4 12
27 _12
a 4
a=9days
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Multiple Choice Questions (M.C.Q.)

I.| Books 20 b
Cost 280 700

20 b
280 700
20x700
280
b=50books (c)
2. 24 boards =60 books
40boards=a
u 60 x40

b

=100 books

100 books are required. (a)

3. 20 oranges =70
x oranges =X 175

20175
X= >7<0 =50 oranges (a)
4. Cost 144 X
Men 12 24
144 _x
12 24
144 x2=x
x=%288 (d)
5. Student | 500 600
Day 30 a
500 a 500 % 30
—=— = =aqa
600 30 600
a=25days (a)
6. Oxen 6 9

Days 30 a
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a=20 (b)
7. (c) The speed of abus and time taken to cover a distance

11 Time and Work

1. Time taken by 1stboy =5 days
Time taken by 2nd boy =4 days

1
Work done by 1stin 1 day =3

1
Work done by 2ndin 1 day = 1

Total = —4+4=—
ota 54 20

So, both can do the work in= K} days.

2. Time taken by A and B to do the work = 10 days
Time taken by A alone to do the work = 15 days

1
Work doneby Aand Bin 1 day = m

1
Work doneby Ain 1 day= 5

I 3-2 1

1
WorkdonebyBinldayzm—gzwzﬁ

So, B cando work in 30 days.
3. X','y"and 'z' work together can do piece of works =8 hour

1
x alone can done work in 1 day= 20
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1
y can done work in 1 day = 2
So, zcan done work in 1 day I N S S

8 20 24 30
So, zcan do work alone in 30 days
. Together they take 8 days

1
Kriti cando work in 1 day = a

Naman candowork in 1 day = %

111
Riyacandone work in 1 day = g - 2—0 — 24 30

Riyacan do work in 30 days.

1
. Amitcandoworkin 1 day= o

1
Megha candothealonein 1 day= 0

1 1 543 _8 2
They together do= ==
12 20 60 60 15

2 2
As for 3 day they work together = 3 X —5 5

.. 2 3
Remaining work= 1——= g

The remaining work is completed in 20 days
.. Meghadoing 21—0 work = (20 X %) =12 days

remaining work in 12 days.
. Land M =10days
Mand N =12 days
LandN=15days

1
(Land M)'s 1 day work = 10

1
(MandN)'s 1 day work = o
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1
(LandN)'s 1 day work = 5

Adding, we get2(L+M+N)'s 1 day work
I 1 1 6+4+5 15
=>—+—+—= =—

10 12 15 60 60

ST 6072 120 8
Together L, M, N can finish the work in § days.
As 1 day work =
(L+M+N)'s 1 day work—(L+N)'s 1 day work
1_1_7
8 15 120
M alone take 17% days
Lalone 1 day= ~—— =~ or24d
alone ay—8 T 24or ays
1 1 1
N 1 day works = — — — = — or40 days to complete.
8 10 40
. 1 manwork in 6 hours.
2nd man work in 4 hours.

For 1 houritwork= g

For2hour=

0 | =

And both also= %J& _2+3_5

12 12
.. 1 2
Remainingwork=1——=—
3 3
3 5 5
Sog work = =X —==
3 2 12 8

So remaining work will be completed in= % =1 % days

. ThreemenP,Q,R
Pwork=9 hour

132



10.

I1.

12.

Qwork =18 hour
R work=12hour

1
Their together work for 1 hour = P + E
Ittook 4 hours.

. A, Band Ctogether do work in 10 days

Aalone candoitin 40 days
Balonecandoit =30days

L
12

1
4

I 1 1 12-3-4

ForC =———-—
10 40 30

— 5 p—
120
Ccandoitin24 days.
By one tap in 4 hour

Another tap in 3 hour

1 1 7
Both opened then= —+—=—
4 3 12

Or,by 12 hour or | 5 hour

Work dgne by A tank 1r? 1 hour=

Work done by B tank in 1 hour=

Bothcando=l+lzﬁzl
6 8 48 24
. 2x7 7
Butin2hourAandBcando=——=—
22 12
7 5

Remaining=1-—=—
12 12

ByB=8x 5—&:3l hours
12 3 3

Tank is filled at the rate of = 6 hour

1
In 1 hour= —

6
Compled by =7 hour
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In1hour= -
nlhour= -

I 1

Then overall work in 1 hour will be = g — ; = L hours

42
Soin 42 hour it will complete.

13. Time taken by tap 1stto fill= 12 min

14.

15.

Time taken by 2nd to fill= 15 min
Time taken by 3rd to empty =10 min

1

Thus in Iminute the overall work willbe = (— +

12

_(S5+4-6)_ 1
L 60 20
So 20 minutes will required.

1
Work done by tap Ain 1 hour= 0

1
BytapBin 1 hour= 5

1 1 342 1
Bothinlhour= —+- - = =

10 15 30 6
In4hour=ﬁ=%
6 3
RemainingZI—%:l
3 3
ByA=10xl:Q
3 3
3l hour it take
3 1
Work done by tap in 1 hour= 2
. 1
Work done by pipe in 1 hour = p;
11 3-2 1

Work done by both in 1 hour= 2T

1

15

So, time taken to fill the tank by these two =12 hours
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Check Your Mental Math 1.Q.
1. Less. 2. Negative

3. In1day work done = 2L
1

205

4 Tosethore Ly L_243_5 _1
. r=——+ - = -
BT IS0 30 30 6

So both can work in 6 hour.

I 1 _5-4 1

5. Acando=§—ﬁ= 10 40 in40 days

11 1 _4+3-6_ 1

L —+———= =—
12 16 8 48 48
Orin 48 hour it can empty the whole tank.

Multiple Choice Questions (M.C.Q.)
1. Complete work in 12 days

1
lday= —
D)

9 3
In9day= —== (b
Y 12 4 ®)

2. Ruchialone cando= 1ot 32 1 60 days (b)
20 30 60 60

3. Allthree= %+l+l 4+3+2 2

3 2 3 6 6

In4 days=

=3 hour = 2 hours (a)
2 3

4. 60 men work in 8 hours, build shed in 30 days
If there were 120 men work for 6 hour then same work is to

be donein
_ 60x8x30 —50d b
Doxe 20days ()
s, L1 322 1 _s6hours (b)
12 18 36 36
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1 2 Geometry

Exercise 12
1. (a) 4,PQ,QR;QR,RS;RS,SP;SP,PQ
(b) 2:PQ,SR;PS,QR
(c) 2; 4P, £Q; £Q, LR; LR, £S; £S, /P
(d) 2;£P,£R; £Q, £S
2. Letthe two equal angles be x
So0,60+100+x+x=360°
2x =200
x =100°
Angle are 100, 100
3. Lettheratiobex
Then 2x+3x+5x+8x =360
18x =360
x =20
So, angles are 40°, 60°, 100°, 160°
4. (1) 120+50+130+x=360°
x =360°-300
X =60°
(i) 72+25+30+x=360°
x =233°
(i1)  180°-120° =x
60° =x
y=180-80 =100°
z=180-60 =120°
80°+120°+60°+(180—w)=360°
w =80°
So,x=60°,y=120°,z=120°, w=80°
5. Letthe angle be=x
4x =360°
x =90°
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6. 130+65+65+x =360°

x =100°

7. ZA+2ZB+100+50=360°
ZA+ 2B =360°-150=210

LATLB oo - % =105°

So, /APB 480%(#]

ZAPB =180°-105°=75°

Check Your Mental Math 1.Q.
1. Lettheanglebe x
4x =360°
x =90°
2. Lettheratio be x the
then 3x +5x + 7x + 9x =24x=360°
x =15°
So the angles are=45°,75°,105°,135°
3. Lettheratiobex
4x+6x+3x+100=360°
13x =260°
x =20°
4x20=80; 6x20=120 3x20=60
4. Letthe equal angle be x =then
3x+120° =360°
3x =240°
x =80°
5. 2x°+10,3(x+2)°,(7x—10)°,6(x +5)°
2x+10+3x+6+7x—10+6x+30=360°
18x =360-36=324

x =324+18=18
2% 18+10=46° 3(18+2)=60°
(7x18—10)=116° 6(x +5)=6(18+5)

=6x23=138°
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Multiple Choice Questions (M.C.Q.)

1. (b)360° 2. (b)60° 3. (b)
4. (a) 2x+3x+4x+6x=360°,then x =24. So angles are 48, 72,
96, 144
5. 5x+x=360°
x=60° (b)
1 3 Special Types

of Quadrilaterals

Exercise 13A
1. A quadrilateral which has exactly one part of parallel sides,
inan isoceles trapezium non parallel sides are equal.

2. 60+ «£B =180°
ZB =120°
LA =£C
ZC =60°
/B =/D
ZD =120°
3. Iftwoangles are equal then
x+x =180°
2x =180°
x =90°
4. Ly =180-100
=80°
Zx =/100°
Ly =1z i.e. Zz=280°
5. Le=LA =75°
ZCDB = 180°-75°-60°=45°
ZADB =ZCBD= 60°
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6. 25+25+x+x =150°
2x =100
x =50°
So, the sides are 25, 50, 25, 50
7. Lettheratio ofx
x+3x =180°
4x =180°
X =45°
or 3x =45%x3=135°
Angles are =45°,135°,45°,135°
8. x+x+30+x+x+30=180
4x =180-60
4x =120
x =30; Sosides are 30, 60, 30, 60
9. Z40+£C =70°
ZC =30°
Za+70° =180°
Za =110°
In WYX
/C+/B =
ZB =70-30°
ZB =40°
Exercise 13B
1. a=5cm b=12cm
c’=5"+12=169;c=13cm

1
2. BO = —- BD
2

ie. BO =8

AO — V10 )
AO =~/100-64
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(ii)

(iii)

7. ZA=/C=60° 8. LODA =

1
AO—2 xAC

6x2 =AC
AC =12cm
ZDBC =90-/BAC
=90-28=62°

1
ZABD = ELAC

ZABD = % x126=63

ZACD =90-63=27

ZDCA = 92—0=45°
ZDAO =2ZCBO
ZDAO =90-21°=69°
69° =x°
ZMZE:?@O
2 2
Za+/b =90°
Za =90-b=90°-39°=51°

180—-140 =2x

20° =x

ZB=/D=120°

Check Your Mental Math 1.Q.
1. Lettheratiobex

5x+3x+3x+5x=360°

16x =360°
x =22.5°
3x =3x22.5=67.5
5x =22.5x5=112.5

3x+5x+3x+5x=48

l6x =48 => x=3
140

180-60 120

=60°



3x3=09; 5x3=15

3. 4x=120
x=30cm
4. 15+15+2x =80
2x =50
x =25
5. PQS =50°

SQP =90-50°=40°
6. (a) False (b)True (c)False (d)False
(e) False (f)False (g)True  (h)False

Multiple Choice Questions (M.C.Q.)

1. (a) rectangle 2. (b) Square

3. (a) Trapezium 4. (c) eachother

5. (a) Square 6. (a)parallelogram

7. (a)60°,128°,120° 8. (c)180—-70°=110°

1 5 Solid Shapes
2. (a) Tetrahedron (b) Cube, cuboid

(c) Square pyramid and rectangular pyramid
(d) Regular octahedron (e) Cylinder

3. No 5.8; 6; 30; 4

6. (a) Square (b) Circle and rectangle
(c) Triangleandrectangle (d) Triangle

7. (a) Triangular pyramid (b) Hexagonal pyramid

(c) Hexagonal prism (d) Triangular prism
(e) Triangular prism (f) Square pyramid
(g) Squarepyramid (h) Cube

Check Your Mental Math 1.Q.
1. (a) False (b)True (c)True (d)False
(e) False (f)False (g)True

2. 10 3.2
Multiple Choice Questions (M.C.Q.)
1. (¢) 2. (a) 3. (b) 4. (a)
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1 6 Area of a Trapezium
and a Polygan

l. Area of Trapezium =
Z%x(15+8)><10

=23x5=115cm’

N

%x(40+22)><12
1
Areaofgarden = > X (62)x12
=62x6=372m’

1
3. 240 = — X 25+ x)x10
2 %240

10
48 -25 =x
X =23cm

=25+x

1
4. 500 ZEX(SO)xh

1000 _
50

h =20cm

1
5. 210 = (x+2x)x 14

210x2
14

x =10and 3x=30
. The length of the parallel sides of a trapezium ratio be x
as 5x, 6x

3x

)

330 =%><(5x+6x)><12
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660

12x11

X =5

So, sidesare 5x5=25
6x5=30

X

7. 192 =%X(8+x)><16

192 x2
=X
16
X =24-8
x =16
So, Othersideis 16
8. Letoneis x then otheris 7 +x

1
138 =

2
138 %2
=7+
T 7+2x
16 =2x
8 =x
Sooneis 8 andthe otheris8+7=15

+8

X(x+7+x)x12

10. 180%:><(x+x+6)><9
180x2

=2x+6
40-6 =2x

17,17+6=23

11. Area=%><(10+25)><15

_ 3»5><1><15

Cost = %X15x4
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=3 1050
12. Perimeter of Trepezium=52cm
Sum ofunparallel sides=10+10=20
Sum of parallel sides=52—-20=32cm

So, Area of Trepezium = % X (32)x8

=128 cm’
Exercise 16B

1
1. AreaofpolygonA = 5 x perimeter x in radius

Perimeter =na

radius =r
WL
= 2 nar

A:%x5x10><9 {aspentagonson=>5}

=225cm’

2. :—xnaxwfRz——
=—><7><8><,/(6) —(8)

=28+/36-16
= 28)(\/%

=125.22cm’

3. 1\:—><71¢1><ng2
—><9><6><,/(4) -

9x3x~16-9 = 27ﬁ = 71.435¢cm>
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4. Areaofregular hexagon

= % (side)’ squnit

= # X(7)" = # X 49 =127.302cm’
(b) ? X (9)* = ﬂ><81 =210.438cm’

5. Areaof regular octagon= 2a’(1++72)
= 2x(8)*(1++2)
= 2x64(1++2)=308.992
(b) = 2% (5)(1++2)
= 2x25(1++2)

=120.7cm’

| 1
6. (a) Areaof AAFB :(ExBxh]:ExmxlO

=10x10=100cm’
Area of square =(s)’=(20)'=400 cm’
Areaof AECD =
OD’ =(20)’—(10)’
0D =(400—100)

OD =10+/3
_ zeoxloﬁj =100~/3cm’

Total Area = 100+/3 +100+ 400

=673.20m’
(b) PD =/@8)" - (4)’ V(12)" - (4)’
J64-16 J144-16

V48 128
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= 4.3
Areaof FDA = (%x4x4\/§j+(%x4x\/128j
= 843 +2+/128

DQ =(12)’ - (5)° V(12)* = (5)?
=144 -25

=+/119
AreaVAB = (%xSx\/lexz
5

J119
DR =+/(12)* =(5)* =+/119
=J(10)* =(5)* =100-25 =75

! X /119 x5j+(%x 75 XSJ

Soareaof DBC = [
5

2
54119 +5J%
2 2
Total area = 8+/3 +2+/128 + 5119 +° “;19 +5\/2%

=134.29cm’

7. MO=3(13* =5*) =3/(169-25) = 2 x12 = 24m
1
Area of figure = 2(5><24X5)+13X24

=120+312=432sqm
8. Areaofpentagon ABCDE
Area of EHD + Area of trapezium HDCF + Area of A CFB +
areaof AAEB.

As
%X(EHXHD)+(DH+CF)><HF+%><CP><FB+%(EB><AG)
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EH=BE-BH=120-80=40

HF=BH-BF=80-20=60

1 1 1 1
5><(40><25)+5(25><30)><60+5><30><20+5(120><70)

=6650m’
9. Areaof ABCDEFG=

Area of AGL + Area of Trapezium GLFN + Area of GNE +
Area of Trapezium ABCU + Area of Irapism UCDN + Area
of ODE

LN=AO-AL=110-30=80,NE=AE-AO=25

%XALXLG+%(GL+FN)LN+%><(FN)><(NE)

+%xAU><(AB+UC)+%><M0><(MC+0D)+%><(0E)><(a)
%><30><40+%(40+42)x80+%x42><25+
%x90><(36+54)+%><(54+46)><20+%><25><40

=93730m’
Check Your Mental Math 1.Q.

1
1. AreaZE (9+19)x11=154m’

2. 340=%><8><(8+x)

340x2
3 =
85 =8+x

x =77

8+x

3. 22=%><11><h

22x2 _

11
h =4cm

h
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4. Lettheratiobex
So, the sides are = 3x, 5x

240 = %x(3x+5x)><12

240%2
12 %8
x=5
3x5=15cm; 5x5=25cm
5. Areaofsquare=(s)’

Area of rectangle=(Ixb)
Perimeter of square =4 x s
Perimeter of rectangle =2(1+b)

(5 _3

15x9 5
(s)’ =27x3
S =81
S=9
Perimeter of square=4 x 9=36 cm
Multiple Choice Question (M.C.Q.)

=X

1. A= %><IO><7=356m2 (c)

2. 36:%><18><Dl

4=D,
Perimeter=4x4=16cm (a)

3. 475 = %x(2x+3x)><10
475%2 _
5x10
x =19

Largerside=3x19=57cm (b)
4. A= %x(80+60)><20 =1400 cm® (a)

148



17 Volume and Surface
Area of Solids

1. C.S.A.ofcylinder =2xmxrxh
=2x%x7><15

=660cm’
T.S.A.ofcylinder =2rmr(h+r)

=2><%><7(15+7)

=968 cm’
2. C.S.A.ofcylinder =2Xxmrh

88 =2><%><r><14
887 _ .
22 x14

D=2cm {..D=2r}

3. Volume =nr’h

:%x3.5x3.5><8

=308 cm’
4. Volume =nr’h

2
3080 =~ Xr'x20

3080x7
20%x22
r=49; = r=7cm
5. Volume =nr’h
GivenD=14m; Soradius=—=7 m

22
2156 = 7><(7)2 X h
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2156
Tx22
h =14m
6. C.S. ofroller =2nrh

:2x%x60x84

=31680cm’

1000 revolutions then area
=31680 % 1000=31680000 cm’
=3168m’

7. Orginal cylinder volume =nt7"h

2
Reduced cylinder volume= 7 X (%) h

. T Xr’xh . reduce
Ratio = ———— ie. —
4(m X r° X h) original

=1:4, Ans
8. I pilarC.S.A. =2nxrxh

22 048
—X

=2X—X 7
7

=22x0.48m’
1 pillar cost of painting=22 x 0.48 x 5
12 pillar cost of painting =22 x 0.48 x 5 x 12
ie. =3633.60

7
9. h=22.5m;d=7morr= 5

Inner C.S.A. =2nxrxh
Areadug =Volume=rr’h

_ 2 Tims
7 2 2

=866.25cm’

22 7
—2X—X—%225

C.S.A. 775
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C.S.A.0f=22x22.5m’=495m’
Costofplastering =3 x495=%1485
10. Volume of 1 coin=ntr’h

=2><£><£><0.2cm3
7 2 2

Volume of cylinder =mr’h
= 22 X 45 X &5 x10
7 2

No. of Coins Volume of cylinder

Volume of cone
22717 x45%x45%10

 22/7x15x15%02
=450 coins are required

11. Volume of cylinder =nr’h
22 20 20
== X—X—X
7
=2828.60cm’
Volume of cube =(8cm)’
=512cm’
Volume of cylender

9

heigh =
Volume of cube
_ 2828.6
512
=5.52cm

12. C.S.A. of pipe =2><§><E><21><L
7 2 100

=46.2cm’
Cost =46.2x10=3462
13. asheightis same
Volume of hollow cylinder = volume of solid cylinder

n(R’—1’)xh = xR, xh
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TC(RZ—rz)Xh
TXh

=R}

R’ =(20)°—(15)’
R} =175
R, =13.3 cm approx.
Soradius of solid cylinderis 13.3 cm
14. (i) Volume ofroof =1xbxh

—70xd4x -
10
=308 cm’
(ii) Volume oftank =nr’h
= 2><14><14><h
7
=61.6hm’
Rise I 308 5
iseinvolume = —— =5m
61.6
15. 2mr=22orr= 227
22 %2
7
r: J—
2
Now volume of cylinder =rtr’h
= g><Z><z><12
2
=462 cm’

Check Your Mental Math 1.Q.
1. Volume of cuboid=6x 3 x4=72 cm’
2. 24 =4x3xh
24

4x3
h=2m
3. Volume of 5 small cubes = volume of cube
Letedge be x then

152



S

x' =27

x =3

4. No ofcubical block = Volume of block
Volume of small block

()’
@
_ 6XxX6%6
T 2x2x2

27 cubical block.
5. Volume of cylinder =volume of 2nd cylinder

TxXR'xH =rxr’xh

H 7nx(r)
h  mx(R)’
H (3Y
5
H 9
h 25
So, ﬁzé or25:9
H 9
Multiple Choice Questions (M.C.Q.)
1. (¢)
2. S.A. =486
6a’ =486
a’ =81
a=9 (b)
3. S.A. =62’
=6x(5)
=150 (b)
n No. of cubes — Volume of block

Volume of small block
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8)’
2)’
(4)Y=64 (a)
5. Length =4x3=12m
Breadth =4 cm
S.A. =4(12x4)+2(4 % 4)
192+32 =224cm’ (b)
o’ xh
R x H

6. as of =

_4 5.
“9%377 ©
1 8 Data Handling
Check Your Mental Math 1.Q.
1. data 2. raw data
3. grouped 4. range

5. classinterval

Multiple Choice Questions (M.C.Q.)
1. (a)15 2.(b)30
3.(¢)5 4.(d)32.5
5.(c)6
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19 Graphical Representation

of Data
Exercise 19A
4. (a) Itdepicts the height of 20 students of a class.
(b) 155cm (c) 11 students
(d) 3 students
5. (a) 12 (b) 13 matches
(c) 8 matches (d) 4 matches
6. (a)30-35 (b) 6
(©5

(d) 20-25;25-30;30-35;35-40;40-45;45-50
Exercise 19B
540000 x 45

. Insteel= ————— =X
3. (a) Instee 360 67500
Cement= 54000075 =3 112500
360
. 4
(b) Timber= 4000050 _ 135000
Bricks= 270000x50 _ .00
ricks 360
Difference=135000—75000=60000
81000120
4. (a) Wheat= T;; =27000 tonnes
(b) Sugar= 81000100 =22500 tonnes
(c) Rice= 81000x60 ~_ 13500 tonnes
360
(d) Grain= % =11250tonnes

(e) Maiza= % = 6750 tonnes
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Check Your Menatl Math 1.Q.
1. Histogram 2. One dimensional
3. piechart 4. 360°

Multiple Choice Questions

24)(60:4 2. (b) 60)(60:
360 360
360

360x30  210x60 30

360 360 210

l:1:7
7

1. (b) 10

4. (b)

20 Probablity

1. Total number of event=06
(a) aneven number face favourable=2,4,61.e.3
Probality = 3 = 1
6 2
(b) amultiple of 3
favourable=3,61.e.2

2 1
Probablity= — = —
6 3
(c) anodd number favourable=1,3,5,1.e.3
Probability = 3 = 1
6 2

(d) anumber between 3 and 6
favourable=4,51.e.2
Probablity = 2 = E

6 3

2. Total numberofevents=2'=8
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(a) Allhead

Favourable=1 Probablity = é
(b) two head
favourable =3 Probablity = %
(c) onehead
3
Favourable=3 Probablity = 3
(d) atleasttwo heads=4
Favourable=4 Probablity = % = %
3. Total number of possiblity =25
Favourableevent=1,3,5,7,11,13,17,19,23=9
9
Probablity=—
25
4. Total number of events =52
(a) anace
) 4 1
Favourable event=4 Probablity= — = —
52 13
(b) Black
. 26 1
Favourable event=26 Probablity = ) = 5
(c) either black card or king
Favourable event=28 =26+2 Probablity = %
(d) aface card
. 12 3
Favourableevent=3 x4=12 Probablity= — = —
52 13
(e) aredfacecard=6
Favourable event=6 Probablity = 6 = 3
52 26
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5. Total number ofevents=16

7
Favourable event="7 Probablity = 16

6. Total number of ball =20
Favourable event for getting white =5

5
Probablity of white=—
20 20-5 15
Probablity of getting non white= ——=—
20 20
7. Total number ofevents=6 x 6 =36
(a) outcome for odd
Favourable events = (1, 6), (3, 6), (5, 6), (2, 5), (4, 5),
(6,5),(1,4), (3, 4), (5, 4), (2, 3), (4, 3), (6, 3), (1, 2),
(3,2),(5,2),(2,1),(4, 1),(6,1)
18 1
b) 2 or—
®) 36772
(c) (2,6),(3,5),(4,4),(5,3),(6,2)
(d) Probablity oftotal 8

5
Favourable event=15 Probability = 36

8. Total number ofevent=10
(a) odd number

Favourable=51i.e.1,3,5,7,9Probability = % = %
(b) getting a prime number

favourable=2,3,5,7,2 Probability = iO = %
(c) Events multiple of2

favourable=35 Probability = % %

Check Your Mental Math 1.Q.
1. Total number ofevent=152
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(a) adiamond choosen

1 1
Favourable=13 Probability = L1
52 4
(b) aking choosen
L4 1
Favourable=4 Probability = 513
(c) ablack 6 choosen
2 1
f: le=2 P ility= —=—
avourable robability Y
(d) a8 ofheartis choosen
1
Favourable=1 Probability = )
2. Total number of event=6
(a) Prime number
3 1
Favourable event=3, 2, 5 i.e.3Probablity = o = 5
(b) anumber between 3 and 6
2 1
Varourable=4,51i.e.2 Probablity = 6 = 3
(c) odd numbr between 4 and 6
1
Favourable5i.e. 1 Probablity = 3
3. Total number of marbles=5+7=12
(a) ared marbel
5
Favourable=5 Probablity = B
(b) abluemarble
7
Favourable="7 Probablity = 7y

4. Total bulbs=1200
remaining=1200—-24=1176
1176 147

ity of .. _ _ 147
probability of remaining (good) 1200 150
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Multiple Choice Questions (M.C.Q.)
1. (a) Totalevent6

1
Favourable=1 Probablity = 3
2. (b) Totalevents=12
7
Favourable="7 Probablity = 12
3. (c) Totalevent=52
. 4 1
Favourable=4 Probablity = 2 13
4. (d) blackball
Total event=15
F ble=9 Probablit 2.3
avourable = robablity = 1= =3
2 1 Introduction to Graph
Check Your Mental Math 1.Q.
A. 1. True 2. True 3.True
4. False 5. True
B. 1. different 2. second
3.(0,0) 4. four
5. x-axis
Multiple Choice Question (M.C.Q.)
1. (b) and(c) 2.(b)(4,0) 3. (a) Origin
4. (a)(0,3) 5. (a) origin
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