ExErcise 1.1

. One such pair could be:

(a) -10,3 (b) -6,4,(-6-4=-10) (c) 3,3
. One such pair could be:
(@ -2,-10; [-2-(-10)=8] (b) -6,1
© -1,2;(-1-2=-3)
. Scores of both the teams are same, i.e., —30; Yes
. (1) -5 @@ O @) -17 Giv) -7
(v) -3
ExXERCISE 1.2
. (a) 3 (b) 225 (c) 630 (d) 316
() 1320 (g) 162 (h) -360 1 24
. (1) —a @ (@22 (b-37 (©0

o —Ix5=-5-1x4=-4=-5+1,-1%x3 =-3=-4+1,

(e) O
G 36

-1%x2=-2=-3+1,-1x1=-1=-2+1,-1x0=0=-1+1s0,-1x(-1)=0+1=1.

ExERcISE 1.3

. (@ -3 (b) -10 (c) 4 (d -1
(e) 13 (f) 0 (& 1 (h) -1
@1 (b) 75 (c) —206 d -1
(e) —87 (f) -48 (g -10 (h) -12

. (=6,2),(-12,4),(12,-4),(9,-3),(-9,3) (There could be many such pairs)
. 9p.m.; - 14°C 6. ()8 (i) 13 7. 1hour

ExERcIsE 2.1

- @ @ (i) (b) (iii) (a) i) (0
2. ) () (i) (a) (iii) (b)
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Answers B
1 1 5 1 2
. 4 _ .o 1 _ .ee 1_ . 1 _ 2 _
3. 5 (i) 3 (i) 7 @iv) 9 (v) 3
) .. 2 . 1
(vi) 15 (vii) 67 (viii) 16 (ix) 45 x) 9

A A A OOo0Ooon

A A A oooOoO
A A A OooOO

4. One way of doing this is:

000
00O
OXOJOX®)

) (i) (iii)
5. (a) (i)12 @1)23 (b) (1) 12 (i) 18 (¢) ()12 (i) 27 (d)@@) 16 (i) 28
3 3 3 1
6. () 153 (b) 337 (c) 155 @ 253
1 1
() 195 0 275
7. (a) ()1 3 (i) 2 9 (b) () 2 18 (i) 6 5 8. (i) 2litres (ii) 5
EXERCISE 2.2
- tr 3 1 . 2 6 3
L. O (a 16 (b) 20 (©) 3 i) (a) 63 (b) 35 () 70
s 11 L 2 9 . 13
. @ 9 (i) 9 (i) 16 (iv) 25
s T JNE
(v) 3 (vi) 20 (vii) 35
1 44 1 33 4 1
Lo L g4 L 33 Loq4 Lol
3. 10 (i) 45 (i) 8 (iv) 1 (v) 35 vi) 7 5 (vii) 7

AN

4. @) éofé (ii) %ofg 5. 2-m 6. loéhours 7. 44km
o 5 1 R S 1
- @ @)y, i) 3 (b) (i) 75 (i) 1
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T/ ATHEMATICS
1. () 16 (i) % (iii)
2. (1) %(improper fraction) (i)
@iv) g(proper fraction) v)
(vii) 11 (whole number)
3. O ’ (i) s (i)
6 45
4. (@) ° (i) 2 (i)
5 3
.48 .o 11
(vil) 55 (Vi) =~
1. () 1.2 (i) 36.8 (iii)
(vi) 1.72
2. 17.1 cm?
3. (i) 13 (i) 368 (iii)
(vi)) 362 (viii) 4307 (ix)
4. 553km 5. (@) 0.75 (i1)
(vi) 1.68  (vi)) 0.0214 (viii)
1. () 02 @) 0.07 (iii)
(vii)) 0.99  (vii) 0.16
2. (i) 048 (i) 5.25 (iii)
(vii)) 0.397
3. (i 0.027 @) 0.003 (iii)
4. (i) 0.0079 (@) 0.0263 (iii)
5. () 2 @) 180 (iii)
(vii) 510 (vii)) 27 (ix)

EXERCISE 2.3

24

7

. 3
) 5

2

5 (improper fraction)

7 .
D (proper fraction)

6
91
3
8

@iv)

EXERCISE 2.4

13.55

1537

5

5.17
10.5525

80.4

1680.7
0.8
63.36
1.0101

EXERCISE 2.5

0.62

0.07

0.0078

0.03853

6.5
2.1

2024-25

10.9

3.31

4.326

0.1289
44.2

. 18km

(ii)

(vi)

(V)

(V)

(V)

(V)

(xi)

@iv)

x)

(v)

(v)

(v)

(v)

7T
(vi) 5

< |vo

9 (proper fraction)

8(whole number)

7 )
8 ) 79
21 .4
16 ) 73
0.35 (vi) 844.08
3110 (vi) 15610
90 (xii) 30
4.03 (v) 0.025
110.011

162.8 (vi) 2.07
27.223 (vi) 0.056
0.236 (vi) 0.9853
0.0005

2 (vi) 31
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ANSWERS
ExErcise 3.1
Marks Tally Marks Frequency
! 1
Il 2
3 \ 1
4 f 3
5 m 5
6 4
il
7 H 2
8 \ 1
9 | 1
@ 9 @ 1 (i) 8 @) 5
+8+6+4 18 9
2 4. 50 5. () 12.5 (i) 3 (iii) O+8+6+4 =—o0r— (iv) A
4 4 2
(1) Highest marks = 95, Lowest marks = 39 (i1) 56 (i) 73 7. 2058
(1) 20.5 (i1) 5.9 (iii) 5 9. ()15l cm (i) 128 cm  (iii)) 23 cm  (iv) 141.4cm  (v) 5
EXERCISE 3.2
Mode = 20, Median = 20, Yes. 2. Mean = 39, Mode = 15, Median = 15, No.
(1) Mode = 38, 43; Median = 40 (i) Yes, there are 2 modes.
Mode = 14, Median = 14
@ T (i) F @) T (iv) F
ExErcise 3.3
(a) Cat (b) 8
(1) Maths (i) S. Science (i) Hindi
(i) Cricket (i) Watching sports
(1) Jammu (i) Jammu, Bangalore
(iii) Bangalore and Jaipur or Bangalore and Ahmedabad (iv) Mumbai
ExERrRciIsE 4.1
(i) No. (i) No (i) Yes (iv) No (v) Yes (vi) No
(vi)) Yes (viii) No (ix) No (x) No (xi) Yes
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X T /A THEMATICS
(a) No (b) No (¢) Yes (d) No (e) No () No
®» p=3 (@) m=6
. y . b
4. () x+4=9 @) y-2=8 @iii) 10a =70 (iv) §=6
3t . X
v) Z:lS vi) Tm+7="7T7 (vii) Z_4=4 (viii) 6y — 6 =60
(ix) ~+3=30
3
5. (i) The sum of p and 4 is 15 (ii) 7 subtracted from m is 3
(iii) Twice a number m is 7 (iv) One-fifth of a number m is 3
(v) Three-fifth of a number m is 6 (vi) Three times a number p when added to 4 gives 25

(vii) 2 subtracted from four times a number p is 18
(viii)  Add 2 to half of a number p to get 8
6. () Sm+7=37 (@) 3y+4=49 (i) 2[+7=87 (iv) 4b=180°

EXERCISE 4.2

1. (a) Add 1 to both sides; x=1 (b) Subtract 1 from both sides; x = -1
(c) Add 1 tobothsides; x=6 (d) Subtract 6 from both sides; x = -4
(e) Add 4 to both sides; y =-3 (f) Add 4 to both sides; y =8
(g) Subtract 4 from both sides; y =0 (h) Subtract 4 from both sides; y =—8
2. (a) Divide both sides by 3; /=14 (b) Multiply both sides by 2; b=12
25
(c) Multiply both sides by 7; p =28 (d) Divide both sides by 4; x = 7
. . 36 ) ) 15
(e) Divide both sides by 8; y = Ky (f) Multiply both sides by 3; z= Z
1
(g) Multiply both sides by 5; a = 5 (h) Divide both sides by 20; r =" 5
3. (a) Step 1:Add 2 to both sides (b) Step 1: Subtract 7 from both sides
Step 2: Divide both sides by 3; n =16 Step 2: Divide both sides by 5;m =2
(c) Step 1: Multiply both sides by 3 (d) Step 1: Multiply both sides 10
Step 2: Divide both sides by 20; p =6 Step 2: Divide both sides by 3; p =20
4. (a) p=10 (b) p=9 (¢c) p=20 (d p=-15 (e) p=8 (f) s=-3
(g s=-4 (b s=0 @» g=3 @ g=3 &) g=-3 @O g=3
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EXxERcISE 4.3
X 3
(a) 8x+4=60;x=7 (b) §—4=3;x=35 (c) Zy+3=21;y=24
x+19
(d) 2m—-11=15;m=13 (e) 50-3x=8;x=14 ) 5 =8;x=21
5
@ 2 7-23n=12
2
(a) Lowest score = 40 (b) 70° each (¢) Sachin: 132 runs, Rahul: 66 runs
i 6 (i) 15 years (i) 25 4. 30
ExERcISE 5.1
1 70° @ 27° (i) 33°
1 75° @) 93° (i) 26°
(i) supplementary (i) complementary (iii) supplementary
(iv) supplementary (v) complementary (vi) complementary
45° 5. 90° 6. 2 will increase with the same measure as the decrease in /1.
(i) No @ii)) No (i) Yes 8. Less than 45°
1) 90° @) 180° (iii) linear pair
(i) ZAOD, ZBOC (i) ZEOA, ZAOB (i) «£EOB, LEOD
(iv) ZEOA, ZEOC (v) ZAOB, ZAOE; ZAOE, ZEOD; ZEOD, £COD
EXERCISE 5.2
(1) Corresponding angle property (i) Alternate interior angle property

(iii) Interior angles on the same side of the transversal are supplementary
(1) L1, £5; 22, £6; /3, L1, £4, /8 i) Z£2,48; 23,45
(i) L2, £5; /3, /8 (v) A1, 43; 22, Z4; /5, £1; £6, £8
a=55°%b=125°%c=55°%d=125° e = 55° f = 55°
(i x=70° (i) x=100°

(i) «DGC =70° (i) «DEF =70°
(1) [lisnot parallel to m (i) [isnot parallel tom
(iit) [is parallel tom (iv) [lisnot parallel tom

EXERCISE 6.1
Altitude, Median, No.

EXERCISE 6.2

1 120° @ 110° @) 70° (iv) 120° (v) 100° (vi) 90°

(1) 65° @@ 30° () 35° (iv) 60° (v) 50° (vi) 40°
2024-25



60° (vi) 30°
x=110°,y="70°
x=60°y=60°

Yes 5. Yes
18m 6. (i)

28i%
7

1235%

Z500

500 litres

30%

6. T16,875

VT I /' ATHENIATICS
EXERCISE 6.3
1. () 70° (i) 60° (iii) 40° (iv) 65° v)
2. (i) x=70°y=060° (i) x=50°y=_80° (iii)
(iv) x=060°y=90° (v) x=45°y=90° (vi)
EXERCISE 6.4
1. (i) Notpossible (ii)) Possible (iii) Not possible
2. (i) Yes (i) Yes (iii) Yes 3. Yes 4.
6. Between 3 and 27
EXERCISE 6.5
1. 26cm 2. 24cm 3. 9m 4. (i)and (iii) 5.
7. 98 cm 8. 68cm
ExERcCISE 7.1
1. (a) 12.5% (b) 125% (c) 7.5% (d)
2. (a) 65% (b) 210% (c) 2% (d)
3. @ I 25% o 2 60% T :37.5%
- (o - s . (9
. (@ 4 (i) 5 60% (iir) 3
4. (a) 375 (b) g minute or 36 seconds (c)
(d) 0.75kgor750¢g
5. (a) 12000 (b) %9,000 (c) 1250 km (d) 20 minutes (e)
6 025'l b 15'3 02'l d 005'L 7
-(a).,4() SH (©) 25 (d 05:75 .
8. 40%:; 6000 9. T40,000 10. 5 matches
EXERCISE 7.2
1. (a) Profit =% 75; Profit % = 30 (b) Profit =% 1500; Profit % = 12.5
(c) Profit =% 500; Profit % = 20 (d) Loss =% 100; Loss % =40
2. (a) 75%; 25% (b) 20%, 30%, 50% (c) 20%; 80%
5
3. 2% 4. 57% 5. 212,000
7. (1) 12% (i)25¢ 8. ¥233.75 9.
10. 0.25% 11. 2500

2024-25
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ExErcIisE 8.1

Answers IEEFN I

Lo 21212 o 358109
. (1) 3 9 2 9 5 9 3 9 7 (].1) 2 9 3 9 5 9 7 9 5
ﬁ(_ijﬁ—_%(_—_ﬂjﬁﬂ ool
@) 35\7 79 )45 a5 (" 15 )45 45 ) 553%33
, o 15 C18 21 - 4 -5 -6 -1
- W 5530735 40 W 16720 24" 28
5 6 7 8 ) 8§ 10 12 14
W) 30 36" 42 48 ™ T 5T
s g 6810 o 1015 20 25 812 16 28
SECERVEDTRE TR W 9T s 1872736763
3
4
4. () < : : 4 : >
-2 ~1 0 1 2
(11) < —— ‘i' — 1 >
-1 =5 0 1
8
=7
\
(i) < —+— — } } } >
-2 -1 0 1 2
A
8
@iv) < } —————— 4\ } >
-1 0 1
7 8 —4 -5
5. P represents 3 Q represents 3 R represents 3 S represents —-
6. (ib), (i), (iv), (v)
. M 3 (i) 9 (i) 13 @iv)
8. () < (i) < (i) = (v) > V) < (i) = (i) >
0. (i 5 ] 2 N _32
. @ 5 (i) (i) 3 @iv) 1 (v) 7
o @ 321 ool 333
. @ "S55 (i1) 339 (1ii) R
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T I 1 ATHEMATICS
ExXERCISE 8.2
L O 34 17 )
RO (i) T2 i) 3, ) 5
26 N L34
(v) 57 (vi) 3 (vii) 15
, o B o3 oL % -3
-0 = W6 (i Tos T v
s 6 - - 6 6
vi) 1
W e 3 4 -l -14
. - (i) 10 (i) 15 @iv) 6 v) 3
ot _-Is
(vi) 4 (vii) 4
ExErcise 9.1
1. (a) 28 cm? (b) 15cm? (c) 8.75 cm? (d) 24 cm? (e) 8.8 cm?
2. (a) 6cm? (b) 8 cm? (c) 6cm? (d) 3 cm?
3. (a) 123cm (b) 103cm (¢) 5.8cm (d 1.05cm
4. (a) 11.6¢cm (b) 80cm (¢) 155cm
5. (a 91.2cm? (b) 11.4cm
6. length of BM = 30cm; length of DL =42 cm
60
7. Area of AABC = 30 cm?; length of AD = T
8. Area of AABC =27 cm?; length of CE =7.2 cm
ExXERCISE 9.2
1. (a) 88 cm (b) 176 mm (c) 132cm
550
2. (a) 616 mm? (b) 1886.5 m? (c) — cm?
3. 24.5m; 1886.5 m? 4. 132m;% 528 5. 21.98 cm?
6. 4.71 m;370.65 7. 257 cm 8. % 30.14 (approx.) 9. 7cm; 154 cm?; 11cm; circle.
10. 536 cm? 11. 23.44 cm? 12. 5cm; 78.5 cm? 13. 879.20 m?
14. Yes 15. 119.32m;56.52m 16. 200 Times 17. 942 cm
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2.

INW=sls) 223
Exercise 10.1
. o] o1 .
L. O y-z () E(X +y) () z? (@iv) qu (v) x¥>+y* (vi) 5+3mn
(vi) 10 -yz (viii) ab —(a + b)
_ x-3 I+x+x" y —I)’3
O @ 17 O | © |
3
2 —
. - ! X g LA
/ \ P 2 N
X X -1 Yy
Sxy+7x’y —ab+ ?ib2 -3
|
(d) | |2 (e) | |
Sxy Ixy —ab 2h 3da
/’/w\\\ /’/ﬂ\\\ /’T\\ MR TEN /’T\\
5X Yy 7 X Xy -1 a b 2 b b -3 a a
(i) Expression Terms Factors
(a) —4x+5 —4x -4, x
5 5
(b) —4x + Sy —4x —4x
5y 5,)’
(c) 5y + 3y 5y 5,y
3y? 3.y
(d) xy+2x%y? Xy X,y
2x%y? 2,% X Yy
(e) rq+q rq P q
q q
() |1.2ab-2.4b+3.6a 1.2ab 1.2,a,b
—2.4b —-24,b
3.6a 3.6,a
Ep O E
® 474 4 4
1 1
4 4
(h) | 0.1p?+ 0.2¢> 0.1p? 0.1, p, p
0.2¢> 0.2,49.q9
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I/ ATHEMATICS
3. Expression Terms Coefficients
(1) 5-3¢ -3 -3
(i) 1+t+7+7 t 1
? 1
1 1
(iii) X+ 2xy + 3y X 1
2xy 2
3y 3
(@iv) 100m +1000n 100m 100
1000n 1000
M| -pra+Tpq - ¢’ -1
Tpq 7
(vi) 1.2a + 0.8 1.2a 1.2
0.8 b 0.8
(vil) 3.14r° 3.14r2 3.14
(viii) 2(1+ b) 21 2
2b 2
(ix) 0.1y + 0.01y* 0.1y 0.1
0.01y? 0.01
4. (a) Expression Terms with x | Coefficient of x
(@) VX +y yix y?
(i) 13y*—8yx — 8yx — 8y
(i) xX+y+2 X 1
@iv) 5+z+zx 7X z
) 1+x+xy X 1
Xy y
(vi) 12xy + 25 12x? 12y
(vii) 7+ xy? xy? y?
(b) Expression Terms with y* | Coefficient of y>
@@ 8 —xy* - xy? - X
(i) 5y? + 7x S5y? 5
(i) | 2x%y — 15xy* + 7y? —15xy? —15x
7y? 7
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1. ) O Gi) 1
2. 1) -1 (i) -13 (i)
4. (1) 8 (i) 4 (1i1)
6. (i) 5x-13;-3 (i1)
7. (1) 2x+4;10 (i) —4x+ 6; -6 (i)
8. (i) 1000 @) 20 9.
1. () o Gi) 729 (i)
2. (@) 6 Gi) 1 (iii)
3. () 2° Gi) 7° (iii)
4. (@ 3¢ Gi) 3° (iii)
5. () 2°x3* (i) 5x3* (iii)
6. (i) 2000 (i) 196 (1i1)
(vi) 675 (vii) 144 (viid)
7. () —64 (i) 24 (i)
8. (i) 27x102>1.5x 108 (ii)
1. () 3" Gi) 6° (iii)
(vi) (ab)* (vii) 3" (ix)
2. () 3* (i) 5° (i)
(vii) 1 (vili) 2 (ix)
3. (i) False; 10 x 10'' =102 and (100)!! = 10%
(iii) False; 6° = 2% x 3° (@iv)
4. () 28x3* (i) 2x3'x5 (i)

(i) binomial
(v) trinomial
(ix) trinomial

(i) like
(v) unlike

(1)
(vi)
x)
(it)
(vi)

like
unlike

monomial
binomial

binomial

~Answers I
(i) trinomial (iv) monomial
(vii) binomial (viii) monomial
(xi) binomial (xii) trinomial
(iii) unlike @iv) like

. (@) —x2 2x0% — 4y, 20x2%y; 8x% —11x2, — 6x%; Ty, y; — 100x, 3x; — 11yx, 2xy.

(b) 10pq, —7qp, 18qp; Tp, 2405p; 8q, — 100q; —p*q*, 12¢°p* 23, 41; =5p?, 701p*; 13p’q, qp*

ExERCISE 10.2

1 (v) 1

()2 ()0 (iv)2
(v) 1lx+7;29
(v) 3a-2b-9;-8

(i) —1 (iv)
3 3. )9 @G)3 @Gi)o (v)1
0 5. ()2
8x—1;15 @) 11x-10;12
—Sa+6;11 (iv) —8b+6;22
-5 10. 24> +ab + 3; 38

ExErcise 11.1

121 (iv) 625
b* @iv) 5*x7? %)
36 (iv) 5°
28 (iv) 2100 v)
22x3¥x 5  (iv) 2*x32x5?
40 (iv) 768 )
90000
225 @iv) 8000
4 x10%< 3 x 107

ExERrcise 11.2
a’ (iv) 72 )
28 (x) 82
5 (v) 7x11° v)
(2a)’ x) a' (xi)

(i)
True; 3°=1, (1000)° = 1

36 x 26
2024-25

(iv) 28x3 5.

22xa®> (i) a®xctxd

210

0

53 (vi) (10)
3%r 1 (vi) 3
a’b (xi) 28

False; 2° =8, 5>=25

4

()98 (i) 5% (iii) 1



-1 /A THEMATICS

ExERrcIsE 11.3

1. 279404 =2x10°+7x10*+9x 10°+4 x 10>+ 0 x 10" + 4 x 10°
3006194 =3 x 10°+0x 10°+0x 10*+6x 10°+ 1 x 102+ 9 x 10!+ 4 x 10°
2806196 =2 x 10+ 8 x 10°+0x 10*+ 6 x 10° + 1 x 10>+ 9 x 10'+ 6 x 10°
120719 =1x10+2x10*+0x 10°+7x 10>+ 1 x 10" + 9 x 10°
20068 =2x10*+0x10°+0x 10>+ 6 x 10" + 8 x 10°

2. (a) 86045 (b) 405302 (¢) 30705 (d) 900230

3. () 5x107 () 7x10° (i) 3.1865x 10° (iv) 3.90878 x 10°
(v) 3.90878 x 10* (vi) 3.90878 x 103

4. (a) 3.84x10°m (b) 3 x 10°m/s (¢) 1.2756 x 10'm (d 14x10°m
(e) 1x10!" (f) 1.2x10"%years (g) 3x10°m (h) 6.023 x 10%
(1 1.353x10°km*  (j) 1.027 x 10°

EXERCISE 12.1

1. : 7/
]
|
| [6)
o | o —_t———— —_
| [6)
|
|
1
|
(a) (©
I |
T
° TORCTT
o ) I a
I .
(d) ©) ®
| |
| /«i\
| _ ?
| |
| |
o I o I
i i
(2 (h) ®
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V)

(@)

(d)

ANSWERS

)

(a) Square

(d) Circle

(b)

\
‘\
(e)
|
(b) Triangle
(e) Pentagon

2024-25
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(c) Rhombus

(f) Octagon



I -T-T I /A THEMATICS

4.
(e) ®
7. (a) 3 (b) 1 (¢ O (d 4 (e) 2 ® 2
(@ 0 (h) O i 6 () Infinitely many
8. (a) AH,LLM,O,T,U, VWX Y (b) B,C,D,E,H,1,0O,X
(c) O,X,ILH

10. (a) Median (b) Diameter
ExXERcISE 12.2

1. (@, (b), (@), (&), (O
2. (a) 2 (by 2 (c) 3 d 4 (e) 4 ) 5

(g 6 (h) 3
Exercise 12.3
3. Yes 5. Square 6. 120°,180°,240°,300°,360°
7. (1) Yes (i) No
Exercise 13.1
1. Netsin (i), (iii), (iv), (vi) form cubes.

2. | 1 112

312 4 (5 513
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Answers IIEEFT I

3. No, because one pair of opposite faces will have 1 and 4 on them whose total is not 7, and another pair
of opposite faces will have 3 and 6 on them whose total is also not 7.

4. Three faces

5. (a) () (b) (i) () @v) d @

—— e

BRAIN-TEASERS
1. Solve the number riddles:

(1) Tell me who I am! Who I am!
Take away from me the number eight,
Divide further by a dozen to come up with
A full team for a game of cricket!
(il) Add four to six times a number,
To get exactly sixty four!
Perfect credit is yours to ask for
If you instantly tell the score!

2. Solve the teasers:
(1) There was in the forest an old Peepal tree
The grand tree had branches ten and three
On each branch there lived birds fourteen
Sparrows brown, crows black and parrots green!
Twice as many as the parrots were the crows
And twice as many as the crows were the sparrows!
We wonder how many birds of each kind
Aren’t you going to help us find?

@@ I have some five-rupee coins and some two-rupee coins. The number of
two-rupee coins is twice the number of five-rupee coins. The total money I have is 108 rupees. So
how many five-rupee coins do I have? And how many two-rupee coins?

3. Thave 2 vats each containing 2 mats. 2 cats sat on each of the mats. Each cat wore 2 funny old hats. On
each hat lay 2 thin rats. On each rat perched 2 black bats. How many things are in my vats?

2024-25



T I /A THEMATICS

4. Twenty-seven small cubes are glued together to make a big cube. The exterior of the big cube is painted
yellow in colour. How many among each of the 27 small cubes would have been painted yellow on
(i) only one of its faces?

(i) two of its faces?
(iii) three of its faces?

5. Rahul wanted to find the height of a tree in his garden. He checked the ratio of his height to his shadow’s
length. It was 4:1. He then measured the shadow of the tree. It was 15 feet. So what was the height of
the tree?

6. A woodcutter took 12 minutes to make 3 pieces of a block of wood. How much time would be needed to

make 5 such pieces?

A cloth shrinks 0.5% when washed. What fraction is this?

Smita’s mother is 34 years old. Two years from now mother’s age will be 4 times Smita’s present age.

What is Smita’s present age?

9. Maya, Madhura and Mohsina are friends studying in the same class. In a class test in geography, Maya
got 16 out of 25. Madhura got 20. Their average score was 19. How much did Mohsina score?

Sl

Answers
1. (@) 140 @) 10
2. (i) Sparrows: 104, crows: 52, Parrots: 26

(i) Number of % 5 coins = 12, Number of ¥ 2 coins = 24
3. 124 4. (i) 6 (i) 10 (i) 8 5. 60 feet

6. 24 minutes 7. 8. 7 years 9. 21
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Foreword

The National Curriculum Framework (NCF), 2005, recommends that children’s life at school must be
linked to their life outside the school. This principle marks a departure from the legacy of bookish
learning which continues to shape our system and causes a gap between the school, home and
community. The syllabi and textbooks developed on the basis of NCF signify an attempt to implement
this basic idea. They also attempt to discourage rote learning and the maintenance of sharp boundaries
between different subject areas. We hope these measures will take us significantly further in the
direction of a child-centred system of education outlined in the National Policy on Education (1986).

The success of this effort depends on the steps that school principals and teachers will take to
encourage children to reflect on their own learning and to pursue imaginative activities and questions. We
must recognise that, given space, time and freedom, children generate new knowledge by engaging with
the information passed on to them by adults. Treating the prescribed textbook as the sole basis of examination
is one of the key reasons why other resources and sites of learning are ignored. Inculcating creativity and
initiative is possible if we perceive and treat children as participants in learning, not as receivers of a fixed
body of knowledge.

These aims imply considerable change in school routines and mode of functioning. Flexibility in
the daily time-table is as necessary as rigour in implementing the annual calendar so that the required
number of teaching days are actually devoted to teaching. The methods used for teaching and evaluation
will also determine how effective this textbook proves for making children’s life at school a happy
experience, rather than a source of stress or boredom. Syllabus designers have tried to address the
problem of curricular burden by restructuring and reorienting knowledge at different stages with
greater consideration for child psychology and the time available for teaching. The textbook attempts
to enhance this endeavour by giving higher priority and space to opportunities for contemplation and
wondering, discussion in small groups, and activities requiring hands-on experience.

The National Council of Educational Research and Training (NCERT) appreciates the hard work
done by the textbook development committee responsible for this book. We wish to thank the
Chairperson of the advisory group in science and mathematics, Professor J.V. Narlikar and the Chief
Adpvisor for this book, Dr H.K. Dewan for guiding the work of this committee. Several teachers
contributed to the development of this textbook; we are grateful to their principals for making this
possible. We are indebted to the institutions and organisations which have generously permitted us to
draw upon their resources, material and personnel. We are especially grateful to the members of the
National Monitoring Committee, appointed by the Department of Secondary and Higher Education,
Ministry of Human Resource Development under the Chairpersonship of Professor Mrinal Miri and
Professor G.P. Deshpande, for their valuable time anc contribution. As an organisation committed to
systemic reform and continuous improvement in the quality of its products, NCERT welcomes comments
and suggestions which will enable us to undertake further revision and refinement.

Director
New Delhi National Council of Educational
20 November 2006 Research and Training
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Rationalisation of Content in the Textbooks

In view of the COVID-19 pandemic, it is imperative to reduce content load on
students. The National Education Policy 2020, also emphasises reducing the content
load and providing opportunities for experiential learning with creative mindset. In
this background, the NCERT has undertaken the exercise to rationalise the textbooks
across all classes. Learning Outcomes already developed by the NCERT across

classes have been taken into consideration in this exercise.

Contents of the textbooks have been rationalised in view of the following:

* Overlapping with similar content included in other subject areas in the same

class
* Similar content included in the lower or higher class in the same subject
* Difficulty level

* Content, which is easily accessible to students without much interventions
from teachersand can be learned by children through self-learning or peer-

learning
* Content, which is irrelevant in the present context

This present edition, is a reformatted version after carrying out the changes given above.
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Preface

The National Curriculum Framework (NCF), 2005 suggests the need for developing the ability for
mathematisation in the child. It points out that the aim of learning mathematics is not merely being
able to do quantitative calculations but also to develop abilities in the child that would enable her/him
to redefine her/his relationship with the World. The NCF-2005 also lays emphasis on development in
the children logical abilities as well as abilities to comprehend space, spatial transformations and
develop the ability to visualise both these. It recommends that mathematics needs to slowly move
towards abstraction even though it starts from concrete experiences and models. The ability to
generalise and perceive patterns is an important step in being able to relate to the abstract and logic
governed nature of the subject.

We also know that most children in upper primary and secondary classes develop a fear of
mathematics and it is one of the reasons for students not being able to continue in schools.
NCF-2005 has also mentioned this problem and has therefore emphasised the need to develop a
programme which is relevant and meaningful. The need for conceptualising mathematics teaching
allows children to explore concepts as well as develop their own ways of solving problems. This also
forms corner-stone of the principles highlighted in the NCF-2005.

In Class VI we have begun the process of developing a programme which would help
children understand the abstract nature of mathematics while developing in them the ability to construct
their own concepts. As suggested by NCF-2005, an attempt has been made to allow multiple ways of
solving problems and encouraging children to develop strategies different from each other.
There is an emphasis on working with basic principles rather than on memorisation of algorithms
and short-cuts.

The Class VII textbook has continued that spirit and has attempted to use language which the
children can read and understand themselves. This reading can be in groups or individual and at some
places require help and support by the teacher. We also tried to include a variety of examples and
opportunities for children to set problems. The appearance of the book has sought to be made pleasant
by including many illustrations. The book attempts to engage the mind of the child actively and provides
opportunities to use concepts and develop her/his own structures rather than struggling with
unnecessarily complicated terms and numbers.

We hope that this book would help all children in their attempt to learn mathematics and would
build in them the ability to appreciate its power and beauty. We also hope that this would enable to
revisit and consolidate concepts and skills that they have learnt in the primary school. We hope to
strengthen the foundation of mathematics, on which further engagement with studies as well as her
daily life would become possible in an enriched manner.

The team in developing the textbook consists of many teachers who are experienced and brought
to the team the view point of the child and the school. We also had people who have done research in
learning of mathematics and those who have been writing textbooks for mathematics for many years.
The team has tried to make an effort to remove fear of mathematics from the minds of children and
make it a part of their daily routine even outside the school. We had many discussions and a review
process with some other teachers of schools across the country. The effort by the team has been to
accommodate all the comments.

In the end, I would like to place on record our gratefulness to Prof Krishna Kumar, Director,
NCERT, Prof G. Ravindra, Joint Director, NCERT and Prof Hukum Singh, Head, DESM, for giving
opportunity to me and the team to work on this challenging task. I am also grateful to
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Prof J.V. Narlikar, Chairperson of the Advisory Group in Science and Mathematics for his suggestions.
I am also grateful for the support of all those who were part of this team including Prof S.K. Singh
Gautam, Dr V.P. Singh and Dr Ashutosh K. Wazalwar from NCERT, who have worked very hard to
make this possible. In the end I must thank the Publication Department of NCERT for its support and
advice and those from Vidya Bhawan who helped produce the book.

The process of developing materials is a continuous one and we would hope to make this book
better. Suggestions and comments on the book are most welcome.

Dr H.K. Dewan
Chief Advisor
Textbook Development Committee
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A Note for the Teachers

This book is a continuation of the process and builds on what was initiated in Class VI. We had shared
with you the main points reflected in NCF-2005. These include relating mathematics to a wider
development of abilities in children, moving away from complex calculations and algorithms following,
to understanding and constructing a framework of understanding. The mathematical ideas in the mind
of the child grow neither by telling nor by merely giving explanations. For children to learn mathematics,
to be confident in it and understand the foundational ideas, they need to develop their own framework
of concepts. This would require a classroom where children discuss ideas, look for solutions of problems,
set new problems and find not only their own ways of solving problems but also their own definitions
with the language they can use and understand. These definitions need not be as general and complete
as the standard ones.

In the mathematics class it is important to help children read with understanding the textbook and
other references. The reading of materials is not normally considered to be related to learning of
mathematics but learning mathematics any further would require the child to comprehend the text.
The text in mathematics uses a language that has brevity. It requires the ability to deal with terseness
and with symbols, to follow logical arguments and appreciate the need for keeping certain factors and
constraints. Children need practice in translating mathematical statements into normal statements
expressing ideas in words and vice-a-versa. We would require children to become confident of using
language in words and also being able to communicate through mathematical statements.

Mathematics at the upper primary stage is a major challenge and has to perform the dual role of
being both close to the experience and environment of the child and being abstract. Children often are
not able to work in terms of ideas alone. They need the comfort of context and/or models linked to
their experience to find meaning. This stage presents before us the challenge of engaging the children
while using the contexts but gradually moving them away from such dependence. So while children
should be able to identify the principles to be used in a contextual situation, they should not be dependent
or be limited to contexts. As we progress further in the middle school there would be greater requirement
from the child to be able to do this.

Learning mathematics is not about remembering solutions or methods but knowing how to solve
problems. Problem-solving strategies give learners opportunities to think rationally, enabling them to
understand and create methods as well as processes; they become active participants in the construction
of new knowledge rather than being passive receivers. Learners need to identify and define a problem,
select or design possible solutions and revise or redesign the steps, if required. The role of a teacher
gets modified to that of a guide and facilitator. Students need to be provided with activities and challenging
problems, along with sets of many problem-solving experiences.

On being presented a problem, children first need to decode it. They need to identify the knowledge
required for attempting it and build a model for it. This model could be in the form of an illustration or
a situation construct. We must remember that for generating proofs in geometry the figures constructed
are also models of the ideal dimensionless figure. These diagrams are, however, more abstract than
the concrete models required for attempting problems in arithmetic and algebra. Helping children to
develop the ability to construct appropriate models by breaking up the problems and evolving their own
strategies and analysis of problems is extremely important. This should replace prescriptive algorithms
to solve problems.

Teachers are expected to encourage cooperative learning. Children learn a lot in purposeful
conversation with each other. Our classrooms should develop in the students the desire and capacity
to learn from each other rather than compete. Conversation is not noise and consultation is not cheating.
It is a challenge to make possible classroom groups that benefit the most from being with each other
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and in which each child contributes to the learning of the group. Teachers must recognise that different
children and different groups will use distinct strategies. Some of these strategies would appear to be
more efficient and some not as efficient. They would reflect the modelling done by each group and
would indicate the process of thinking used. It is inappropriate to identify the best strategy or pull down
incorrect strategies. We need to record all strategies adopted and analyse them. During this, it is
crucial to discuss why some of the strategies are unsuccessful. The class as a group can improve upon
the ineffective and unsuccessful strategies and correct them. This implies that we need to complete
each strategy rather than discard some as incorrect or inappropriate. Exposures to a variety of strategies
would deepen mathematical understanding and ability to learn from others. This would also help them
to understand the importance of being aware of what one is doing.

Enquiry to understand is one of the natural ways by which students acquire and construct knowledge.
The process can even begin with casual observations and end in generation and acquisition of knowledge.
This can be aided by providing examples for different forms of questioning-explorative, open-ended,
contextual, error detection etc. Students need to get exposed to challenging investigations. For example
in geometry there could be things like, experimenting with suitable nets for solids, visualising solids
through shadow play, slicing and elevations etc. In arithmetic we can make them explore relationships
among members, generalise the relationships, discover patterns and rules and then form algebraic
relations etc.

Children need the opportunity to follow logical arguments and find loopholes in the arguments
presented. This will lead them to understand the requirement of a proof.

At this stage topics like Geometry are poised to enter a formal stage. Provide activities that
encourage students to exercise creativity and imagination while discovering geometric vocabulary and
relationships using simple geometric tools.

Mathematics has to emerge as a subject of exploration and creation rather than an exercise of
finding answers to old and complicated problems. There is a need to encourage children to find many
different ways to solve problems. They also need to appreciate the use of many alternative algorithms
and strategies that may be adopted to solve a problem.

Topics like Integers, Fractions and Decimals, Symmetry have been presented here by linking them
with their introductory parts studied in earlier classes. An attempt has been made to link chapters with
each other and the ideas introduced in the initial chapters have been used to evolve concepts in the
subsequent chapters. Please devote enough time to the ideas of negative integers, rational numbers,
exploring statements in Geometry and visualising solids shapes.

We hope that the book will help children learn to enjoy mathematics and be confident in the
concepts introduced. We want to recommend the creation of opportunity for thinking individually and
collectively. Group discussions need to become a regular feature of mathematics classroom thereby
making learners confident about mathematics and make the fear of mathematics a thing of past.

We look forward to your comments and suggestions regarding the book and hope that you will
send interesting exercises, activities and tasks that you develop during the course of teaching, to be
included in the future editions.

X
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Chapter 1

Integers SR

1.1 PROPERTIES OF ADDITION AND SUBTRACTION OF

INTEGERS
We have learnt about whole numbers and integers in Class VI. We have also learnt about

addition and subtraction of integers.

1.1.1 Closure under Addition

We have learnt that sum of two whole numbers is again a whole number. For example,
17 + 24 =41 which is again a whole number. We know that, this property is known as the

closure property for addition of the whole numbers.

Let us see whether this property is true for integers or not.
Following are some pairs of integers. Observe the following table and complete it.

Statement Observation

@ 17+23=40 Result is an integer ET:
@ -10)+3=__ !
@) (-75)+18=__
@) 19+(-25=-6 Result is an integer
V) 27+(=27)=___
V) (-200+0=___
(i) (=35 +(-10)=___

What do you observe? Is the sum of two integers always an integer?
Did you find a pair of integers whose sum is not an integer?
Since addition of integers gives integers, we say integers are closed under addition.

In general, for any two integers a and b, a + b is an integer.
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1.1.2 Closure under Subtraction

What happens when we subtract an integer from another integer? Can we say that their
difference is also an integer?

Observe the following table and complete it:
Statement Observation
@»7-9=-2 Resultis an integer
@ 17-(-20)=____
() (-8)-(-14)=6 Resultis an integer
) 2D)-(-10=____
V) 32--1N=_____
o) 18 -(-18)=___
(i) (=29)-0=___

What do you observe? Is there any pair of integers whose difference is not an integer?
Can we say integers are closed under subtraction? Yes, we can see that integers are
closed under subtraction.

Thus, if a and b are two integers then a— b is also an intger. Do the whole numbers
satisfy this property?

1.1.3 Commutative Property
We know that 3 +5 =5 + 3 =8, that is, the whole numbers can be added in any order. In
other words, addition is commutative for whole numbers.
Can we say the same for integers also?
Wehave 5+ (—6)=—land (-6)+5=-1
S0,5+(=6)=(-6)+5
Are the following equal?
@) -8)+(=9and(-9)+(-8)
(i) (—23)+32and32+(-23)
(i) (—45)+0and0+(—45)

Try this with five other pairs of integers. Do you find any pair of integers for which the
sums are different when the order is changed? Certainly not. We say that addition is
commutative for integers.
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iNnTEGERS I

In general, for any two integers a and b, we can say
a+b=b+a

® We know that subtraction is not commutative for whole numbers. Is it commutative
for integers?

Consider the integers 5 and (-3).

Is 5—(-3) the same as (-3) —5? No, because 5—-(-3)=5+3=8,and (-3)-5
=-3-5=-8.

Take atleast five different pairs of integers and check this.

We conclude that subtraction is not commutative for integers.

1.1.4 Associative Property

Observe the following examples:
Consider the integers —3, -2 and 5.
Look at (-5) + [(-3) + (=2)] and [(-5) + (-3)] + (-2).

In the first sum (-3) and (-2) are grouped together and in the second (-5) and (-3)
are grouped together. We will check whether we get different results.

(3)+(2) (2) (-5)+(3)
<_ioll"_I5IIIl(I)> <_i0'_.8:llllll(.)>
(D) +[(3)+(=2)] [(=5)+ (=3)]+(-2)

In both the cases, we get—10.
ie., (D) +[E3) + (D=5 + (D] +(=3)

Similarly consider -3, 1 and 7.
(B)+[1+E-ND]=-3+ =
[(B)+1]+(-7)=-=2+ =
Is (-3) + [1 + (=7)] same as [(-3) + 1] + (-7)?

Take five more such examples. You will not find any example for which the sums are
different. Addition is associative for integers.

In general for any integers a, b and ¢, we can say
a+b+c)=(a+b)+c
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1.1.5 Additive Identity

When we add zero to any whole number, we get the same whole number. Zero is an
additive identity for whole numbers. Is it an additive identity again for integers also?

Observe the following and fill in the blanks:

i (-8 +0=-38 i) O+(-8)=-8
Gi) (-23)+0=__ (v) 0+ (=37)=-37
V) 0+(59=__ Vi) 0+ =-43
i) —61+__ =-61 (viil) +0=

The above examples show that zero is an additive identity for integers.
You can verify it by adding zero to any other five integers.
In general, for any integer a

a+0=a=0+a

1. Write a pair of integers whose sum gives

(a) anegativeinteger (b) zero

(c) aninteger smaller than both the integers.  (d) aninteger smaller than only one of the integers.
(e) aninteger greater than both the integers.

2. Write a pair of integers whose difference gives
(a) anegativeinteger. (b) zero.
(c) aninteger smaller than both the integers. (d) aninteger greater than only one of the integers.
(e) aninteger greater than both the integers.

ExaMPLE 1 Write down a pair of integers whose
(a) sumis—3 (b) differenceis -5

(c) differenceis?2 (d) sumisO

SoLuTION () (1) +(2)=-3 or (-5)+2=-3
b) (-9)-(-4)=-5 or (2)-3=-5
© N-(9=2 o 1-(-1)=2
@ (-10)+10=0 or 5+(5)=0

Can you write more pairs in these examples?
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ExErcise 1.1

1. Write down a pair of integers whose:

-

S@@mgs @ 0 |

(a) sumis -7 (b) differenceis —10 (¢) sumisO
2. (a) Writeapair of negative integers whose difference gives 8.
(b) Write anegative integer and a positive integer whose sum is —5.
(c) Write anegative integer and a positive integer whose difference is —3.

3. Inaquiz, team A scored —40, 10, 0 and team B scored 10, 0, — 40 in three successive
rounds. Which team scored more? Can we say that we can add integers in
any order?

4. Fillin the blanks to make the following statements true:
0 D+=8) =8+ (. )

i) —-53+....... =-53
@) 17+ ... =0
@) [13+12)]+ (e )=13+[(-12) + (-7)]

V) EH+[15+E3)]=[-4+15]+............

1.2 MULTIPLICATION OF INTEGERS

We can add and subtract integers. Let us now learn how to multiply integers.

1.2.1 Multiplication of a Positive and a Negative Integer

We know that multiplication of whole numbers is repeated addition. For example,
5+45+5=3x5=15

Can you represent addition of integers in the same way? Try THESE
15

We have from the following number line, (-5) + (=5) + (-5) =—

Find:
4 x(-8),
< : 1 1 1 Ll : 1 1 1 1 : 1 1 1 1 : 1 1 1 1 1 > 8 x (_2)7
—20 -15 -10 =5 0 3x(-7),
10 x (-1)
But we can also write using number line.
(5)+ () +(=5)=3x%x(5)
Therefore, 3x (=5 =-15
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Smilaly (-4)+(-4)+4)+-4H+(-4)=5x(-4=-20

A\ 2

N

20 16 12 8 4 0
And (3)+(B)+(3)+(3)= =
Also, ED+EED+EED = =

Let us see how to find the product of a positive integer and a negative integer without
using number line.

Let us find 3 x (-5) in a different way. First find 3 x 5 and then put minus sign (-)
before the product obtained. You get—15. That is we find — (3 x 5) to get—15.

Similarly, 5% (—4)=—(5x4) =-20.
Find in a similar way,
4%x(-8)= = , 3x(=7)= =
6x(=5)= = , 2x(=9)= =
Using this method we thus have,
10343 =L (1043 =430
Find: Till now we multiplied integers as (positive integer) X (negative integer).
(1) G0 Let us now multiply them as (negative integer) x (positive integer).
W 12x(=32) We first find -3 x 5.
@) 7 x(-22)

To find this, observe the following pattern:
We have, 3x5=15
2x5=10=15-5
Ix5=5=10-5
0x5=0=5-5
So, -1x5=0-5=-5
2x5=-5-5=-10
-3x5=-10-5=-15
We already have 3x(-5)=-15
So we get (-3)x5=-15=3x(-5)
Using such patterns, we also get (=5) x4 =-20=5x(-4)
Using patterns, find (-4) x 8, (-3) x 7, (—6) x5Sand (-2) x 9
Check whether, (—4)x8=4x%(=8),(-3)x7=3%x(-7),(=6)x5=6%(=5)
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and (-2)x9=2x%x(-9)
Using this we get, (-33) x5=33 x(-5)=-165

We thus find that while multiplying a positive integer and a negative integer, we
multiply them as whole numbers and put a minus sign (-) before the product. We
thus get a negative integer.

1. Find: (@) 15x(-16) (b) 21x(-32)
© (-42)x12 d -55x15
2. Checkif (a) 25x(-21)=(=25)x21 (b) (=23)x 20 =23 x (-20)

Write five more such examples.

In general, for any two positive integers @ and b we can say
ax(=b)=(—a)xb=-(axb)

1.2.2 Multiplication of two Negative Integers

Can you find the product (-3) x (-2)?

Observe the following:
3x4=-12
3x3=-9=-12-(-3)
3x2=-6=-9-(-3)
3x1=-3=-6-(-3)
-3x0=0 =-3-(3)
3x-1=0-(-3)=0+3=3
3x-2=3-(-3)=3+3=6

Do you see any pattern? Observe how the products change.

Based on this observation, complete the following:

3x-3=_  3x-4=___
Now observe these products and fill in the blanks:
-4x4=-16
—-4x3=-12 =-16+4
—-4x2=___ =-12+4
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-4x1=___

~ax0-___
—4xE-H=___ (i) Starting from (-5) x 4, find (—5) x (- 6)
-4x(2)=____ (i) Starting from (- 6) x 3, find (— 6) x (-7)
—4x(3)=___

From these patterns we observe that,
(-3)x(-1)=3=3x1
(-3)x(2)=6=3x2
(-3)x(-3)=9=3x3

and (—4)x(-1)=4=4x1

So, (-4x(2)=4x2 = ____
Hx(F=___ =

So observing these products we can say that the product of two negative integers is
a positive integer. We multiply the two negative integers as whole numbers and put

the positive sign before the product.

Thus, we have (-10) x (-12) =+ 120 =120
Similarly (=15)x (=6)=+90=90
In general, for any two positive integers a and b,

(—a)x(-=b)=axb

Find: (-31) x(-100), (-25) x (=72), (-83) x (-28)

Game 1

(1) Take a board marked from —104 to 104 as shown in the figure.

(i) Take a bag containing two blue and two red dice. Number of dots on the blue
dice indicate positive integers and number of dots on the red dice indicate negative
integers.

@) Every player will place his/her counter at zero.

(iv) Each player will take out two dice at a time from the bag and throw them.

(v) Afterevery throw, the player has to multiply the numbers marked on the dice.
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104] 103 [ 102 ] 101 [ 100] 99 98] 97 [ 96 [ 95] 94 x
, 83| 84| 85 | 86| 87 | 88| 89| 90| 91| 9293
\ 82| 81| 80 | 79| 78| 77| 16| 75| 74| 73| 72N

61| 2 [ 63 [ 64 65[ 66 67] 68] 69 70| 71"

7

\ 60| 59 | 58| 57| 56 | 55| 54| 53| 52| 5150 N
, 39| 40| 41| 42| 43 | 4| 45| 46| 47| 48] 49 /
\ 38| 37| 36| 35| 34| 33| 32| 31| 30| 29| 28

171 181 19| 20 | 21 | 22| 23| 24| 25| 26| 27

— 49| —48] —47] 46 |45 | 44| —43] —42| —41| —40[-39)
\_ 50| —51| —52| =53 | -54 | -55| —56| -57| —58| —59|- 60
71| -70] 69| -68 |-67 | -66| —65] —64| —63] —62[-61)
72| 73| =74 <75 | =76 | 77| 78] —79] —80| -81| -82
93 | —92] —91[-90 [ -89 [-88] 87| —86] —85] —84] -83)
V04| —95] —96|-97 | =98 | —99|—100] —101[-102[-103|-104

(vi) If the product is a positive integer then the player will move his counter towards
104; if the product is a negative integer then the player will move his counter
towards —104.

(vii) The player who reaches either -104 or 104 first is the winner.
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1.3 PROPERTIES OF MULTIPLICATION OF INTEGERS

1.3.1 Closure under Multiplication
1. Observe the following table and complete it:

Statement Inference

(=20) x (=5) =100 Product is an integer

(-15)x 17 =-1255 Product is an integer
(30)x12=___
1) x(23)=____
-14)x(=13)=__
12x(-30)=__

What do you observe? Can you find a pair of integers whose product is not an integer?
No. This gives us an idea that the product of two integers is again an integer. So we can
say that integers are closed under multiplication.

In general,
a % bis an integer, for all integers a and b.

Find the product of five more pairs of integers and verify the above statement.

1.3.2 Commutativity of Multiplication

We know that multiplication is commutative for whole numbers. Can we say, multiplication
is also commutative for integers?

% Observe the following table and complete it:

al
g Statement 1 Statement 2 Inference
?1 3x(=4)=-12 (-4)x3=-12 3x(-4)=(-4)x3

(-30)x 12=___ 12%(-30)=____

(~15) x (~10) = 150 (-10) x (~15) = 150

(35)x(-12)=____ | (-12)x(-35)=

-17)x0=___

= D x(-15) =
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What are your observations? The above examples suggest multiplication is
commutative for integers. Write five more such examples and verify.

In general, for any two integers a and b,

axb=bxa

1.3.3 Multiplication by Zero

We know that any whole number when multiplied by zero gives zero. Observe the following
products of negative integers and zero. These are obtained from the patterns done earlier.

(-3)x0=0
O0x(-4)=0
-5x0=___
Ox(-=6)=___

This shows that the product of a negative integer and zero is zero.
In general, for any integer a,
ax0=0xa=0

1.3.4 Multiplicative Identity

We know that 1 is the multiplicative identity for whole numbers.

Check that 1 is the multiplicative identity for integers as well. Observe the following
products of integers with 1.

(-3)x1=-3 Ix5=5

-Hxl=__ Ix8=__
Ix(-5=____ 3xl=__
Ix(-6)=___ Txl=___

This shows that 1 is the multiplicative identity for integers also.
In general, for any integer a we have,

axl=1xa=a

What happens when we multiply any integer with—1? Complete the following:

(-3)x(-1)=3
3x(-1)=-3 -

0 is the additive identity whereas 1 is the
COxED=___ multiplicative identity for integers. We get
Dx13=__ additive inverse of an integer a when we multiply
(=1) x (=25) = (-Dtoa,ie. ax(-1)=(-1)xa=-a
18 x(-1)=

What do you observe?

Can we say —1 is a multiplicative identity of integers? No.
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1.3.5 Associativity for Multiplication

Consider -3, -2 and 5.
Look at [(-3) x (=2)] x5 and (-3) x [(-2) x 5].
In the first case (-3) and (-2) are grouped together and in the second (-2) and 5 are

grouped together.
We see that [(-3) X (-2)] x5=6x5=30
and (-3) x [(-2) x 5] =(-3) x (-10) =30

So, we get the same answer in both the cases.

Thus, [(-3)x (=2)] x5=(=3) x [(-2) x 5]

Look at this and complete the products:
[(T)x(-6)]x4= x4 =
TX[(-6)x4]=7x =
Is[7x(=6)]x4=T7x[(—6)x4]?

Does the grouping of integers affect the product of integers? No.

In general, for any three integers a, b and ¢

(axb)yxc=ax(bxc)

Take any five values for a, b and c each and verify this property.

Thus, like whole numbers, the product of three integers does not depend upon
the grouping of integers and this is called the associative property for multiplication
of integers.

1.3.6 Distributive Property

We know
16 x (10+2) = (16 x 10) + (16 x 2) [Distributivity of multiplication over addition]
Let us check if this is true for integers also.
Observe the following:
(@ (2)x(3+5)=-2x8=-16
and [(-2)x3]+[(-2)x5]=(-6)+ (-10)=-16
So, (2)x@B+5)=[(-2)x3]+[(-2)x5]
b) Hx[(-2)+7]=(-4)x5=-20
and [-4)X(2)]+[(-4)xT]= 8 +(-28) =-20
So,  (Hx[=2)+7] =[=Hx(2D)]+[(=4)xT]
© E8)X[(2)+(-DI=(=8) x(-3)=24
and [-8)X(-2)]+[(-8)x(-1)]=16 +8 =24
So, 8 x[2)+ D] =[=8) x (=) +[(-8) x (=1)]
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Can we say that the distributivity of multiplication over addition is true for integers
also? Yes.

In general, for any integers a, b and c,

ax(b+c)=axb+axc

Take atleast five different values for each of a, b and ¢ and verify the above Distributive
property.

@) Is 10X [(6 + (=2)] = 10 x 6 + 10 x (=2)?
@) Is (<15) x [(=7) + (=1)] = (=15) x (=7) + (=15) x (=1)?

Now consider the following:
Canwesay4x(3-8)=4x3-4x8?
Let us check:

4x(3-8)=4x%x(-5=-20

4x3-4x8=12 -32=-20
So, 4x(3-8)=4x3-4x38.
Look at the following:

(D)x[(=4) - (=6]=(-5)x2=-10

(D) x(=D] = [(-5)x(-6)] =20 -30= -10
So, (H)x[(=4) - (=0)]=[(D)x(=4H] -[(=5)x(-6)]
Check this for (-9) x [ 10 —(=3)] and [(-9) x 10] — [ (-9) x (-3)]
You will find that these are also equal.

In general, for any three integers a, b and c,
ax(b-c)=axb-axc

Take atleast five different values for each of @, b and ¢ and verify this property.

TrYy THESE

@ Is10x(6-(-2)]=10x6-10x%(-2)?
@) Is (=15) X [(=7) = (=D)] = (=15) x (=7) = (=15) x (-1)?
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ExERCISE 1.2

1. Find each of the following products:

@ 3x(-1) (b) (=1)x225

(© (2D x(-30) (d) (316)x(-1)

@ (=15)x0x(-18) ) (=12) x (~11) x (10)
(8 9IX(=3)x(-6) ) 18 x(5)x(-4)

@) Dx(2)x(=3)x4 G (B3)x(=6)x(2)x(-1)
2. Verify the following:
(@ 18x[7+(3)]=[18x7]+[18 x(-3)]
b)) 2D x[=4H+(=60]=[(2D) x (D] +[(-21) x (- 6)]
3. (i) Forany integer a, whatis (—1) x a equal to?

(i) Determine the integer whose product with (-1) is
(a) 22 (b) 37 ) O

4. Starting from (—1) x 5, write various products showing some pattern to show
D x(1)=1.

1.4 DivisioN OF INTEGERS
We know that division is the inverse operation of multiplication. Let us see an example for
whole numbers.

Since 3 x5=15

So 15+5=3and15+3=5

Similarly,4 x3 =12 gives 12+4=3and 12+3=4

We can say for each multiplication statement of whole numbers there are two division
statements.

Can you write multiplication statement and its corresponding divison statements for
integers?
® (Observe the following and complete it.

Multiplication Statement Corresponding Division Statements
2x(=6)=(-12) -12)+(-6)=2 , (-12)+2=(-6)
(4) x5 = (-20) ((20)+5=(-4) . (20):(-4)=5
(—8) x (-9) =72 72 + = , 12+ =
xn=__ | ——TF—

-8 x4=___ ’

5x(=9=__ ’

(-10) x (-5) = ’
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From the above we observe that :
(-12) — 2 i (=6) Find:
(-20) : 5=(-4) @@ (-100)+5 (b)) (8D =9
(-32)+4=(-8) © (75+5 (d (-32)+2
(-45)+5=(-9)

We observe that when we divide a negative integer by a positive integer, we divide
them as whole numbers and then put a minus sign (—) before the quotient.

® We also observe that: Can we say that
72 + (-8)=-9 and 50+ (-10)=-5 (-48) + 8 =48 = (- 8)?
72 £ (-9)=—8 50 + (-5)=-10 Let us check. We know that

(-48)+8=-6
and 48 - (-8)=-6
So (—48) - 8=48 ~ (- 8)

So we can say that when we divide a positive integer by a negative
integer, we first divide them as whole numbers and then put a minus
sign (=) before the quotient.

e Check this for
In general, for any two positive integers a and b () 90+ (45) and (L90) = 45
a+ (-b)=(-a)+ b where b# 0 (i) (~136)+4and 136+ (—4)

Find: (a) 125+ (-25) (b)80+(-5) (c)64+(-16)

® Lastly, we observe that ?\ &f
AV

(-12) + (=6)=2;(-20) + (-4)=5;(32) + (-8)=4;(-45) + (-9 =5 =
So, we can say that when we divide a negative integer by a negative integer, we first

divide them as whole numbers and then put a positive sign (+).

In general, for any two positive integers a and b

(—a)+ (=b)=a+ b where b # 0

Find: (a) (-36) + (—4) (b) (-201) = (-3) (c) (-325) = (-13) %

1.5 PROPERTIES OF DIVISION OF INTEGERS >

Observe the following table and complete it: M
What do you observe? We observe that integers are not closed under division. '

Statement Inference Statement Inference

(-8)+(-4)=2  Resultis aninteger (—8) 3=

-8
4 3
-4 =+(=8)= :_8 Result is not an integer| 3 - (- 8) = —18
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Justify it by taking five more examples of your own.

gt
lrl’\j‘
U

‘We know that division is not commutative for whole numbers. Let us check it for
integers also.

You can see from the table that (- 8) +~ (—=4) #(-4) = (- 8).
Is (- 9)+ 3 thesame as 3 = (- 9)?

Is (= 30) = (- 6) the same as (- 6) +~ (- 30)?

Can we say that division is commutative for integers? No.
You can verify it by taking five more pairs of integers.

Like whole numbers, any integer divided by zero is meaningless and zero divided by
an integer other than zero is equal to zero i.e., for any integer a, a + 0 is not defined
but0+a=0fora#0.

When we divide a whole number by 1 it gives the same whole number. Let us check
whether it is true for negative integers also.

Observe the following :
-8 +1=(-98) 1) +1=-11 (-13)+1=-13
(25)+1=___ B +1=___ (-48)+1=___

This shows that negative integer divided by 1 gives the same negative integer.
So, any integer divided by 1 gives the same integer.

In general, for any integer a,
a+l=a

What happens when we divide any integer by (—1)? Complete the following table

=8 +(-1)=8 ImH+-1n=-11 3+C-)=___
(25)+(C-H=___ BN +H=___ —48+(-)=___
What do you observe?

We can say that if any integer is divided by (-1) it does not give the same integer.

Can we say[(—=16) +4] = (-2) is the same as (-16) + [4 + (-2)]?
We know that [(-16) 4]+ () =(-4)+(2)=2

Z phid

Is

@ 1+a=17
(i) a+(~1)=—a? forany integer a. Can you say that division is associative for integers? No.

So [(-16) = 4] = (-2) # (-16) = [4 = (-2)]

Take different values of @ and check.  Verify it by taking five more examples of your own.
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ExAMPLE 2 Inatest(+5) marks are given for every correct answer and (—2) marks
are given for every incorrect answer. (1) Radhika answered all the questions
and scored 30 marks though she got 10 correct answers. (ii) Jay also
answered all the questions and scored (—12) marks though he got 4
correct answers. How many incorrect answers had they attempted?

SoLUTION

(1) Marks given for one correct answer =5
So, marks given for 10 correct answers =5 x 10 =50
Radhika’s score = 30
Marks obtained for incorrect answers = 30 — 50 = - 20
Marks given for one incorrect answer = (-2)
Therefore, number of incorrect answers = (—20) + (-2) =10
(@) Marks given for 4 correct answers =5 X4 =20

Jay’s score =—12

Marks obtained for incorrect answers =—12 — 20 =—32
Marks given for one incorrect answer = (-2)
Therefore number of incorrect answers = (—32) + (-2) =16
ExampPLE 3 A shopkeeper earns a profit of Z 1 by selling one pen and incurs a loss
of 40 paise per pencil while selling pencils of her old stock.

(1) Inaparticular month she incurs aloss of ¥ 5. In this period, she sold 45 pens. How
many pencils did she sell in this period?

(@) Inthe next month she earns neither profit nor loss. If she sold 70 pens, how many
pencils did she sell?
SoLuTION
(1) Profitearned by selling one pen=% 1
Profitearned by selling 45 pens =3 45, which we denote by +3 45
Total loss given = % 5, which we denote by —% 5

Profit earned + Loss incurred = Total loss

Therefore, Loss incurred = Total Loss — Profit earned
=3 (- 5-45) =% (-50) =-5000 paise

Loss incurred by selling one pencil = 40 paise which we write as —40 paise

So, number of pencils sold = (-5000) + (- 40)=125
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(@) Inthe next month there is neither profit nor loss.
So, Profit earned + Loss incurred =0
1.e., Profit earned =— Loss incurred.
Now, profit earned by selling 70 pens =% 70

Hence, loss incurred by selling pencils = ¥ 70 which we indicate by —
%70 or — 7,000 paise.

Total number of pencils sold = (=7000) + (—40) = 175 pencils.

ExERCISE 1.3

1. Evaluate each of the following:
(A (-30)=10 (b) 50=(-5) () (-36)+(9)
(d) (-49)+49) (e) 13=[(-2)+1] ) 0=+(-12)
(® B =+[(=30)+ (D]
h) [(36)+12]+3 () [(=6)+5)]+[(-2)+1]
2. Verify thata +(b+c)# (a+b)+ (a =+ c) for each of the following values of a, b and c.

@ a=12,b=-4,c=2 (b) a=(-10),b=1,c=1
3. Fillin the blanks:

(@ 369+__ =369 by <75)+___  =-1

() (206)=__ =1 d -87+__ =87

e __ +1=-87 @ =48=-1

(® 20+___ =2 W +@#=-3

4. Write five pairs of integers (a, b) such that a + b = -3. One such pair is (6, —2)
because 6 + (-2) = (-3).

5. The temperature at 12 noon was 10°C above zero. If it decreases at the rate of 2°C
per hour until midnight, at what time would the temperature be 8°C below zero?
What would be the temperature at mid-night?

6. In a class test (+ 3) marks are given for every correct answer and (—2) marks
are given for every incorrect answer and no marks for not attempting any
question. (i) Radhika scored 20 marks. If she has got 12 correct answers, how
many questions has she attempted incorrectly? (ii) Mohini scores —5 marks in this
test, though she has got 7 correct answers. How many questions has she

attempted incorrectly?

7. An elevator descends into a mine shaft at the rate of 6 m/min. If the descent starts
from 10 m above the ground level, how long will it take to reach —350 m.
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WHAT HAVE WE DISCUSSED?

1. We now study the properties satisfied by addition and subtraction.

(a) Integers are closed for addition and subtraction both. That is, a + b and
a— b are again integers, where a and b are any integers.

(b) Addition is commutative for integers, i.e., a + b = b + a for all integers
a and b.

(c) Addition s associative for integers, i.e., (a + b) + c =a + (b + ¢) for all integers
a, b and c.

(d) Integer O is the identity under addition. Thatis, a + 0=0+a=a for every
integer a.

2. We studied, how integers could be multiplied, and found that product of a positive
and a negative integer is a negative integer, whereas the product of two negative
integers 1s a positive integer. For example, -2 x 7=—14 and -3 x -8 =24.

3. Product of even number of negative integers is positive, whereas the product of odd
number of negative integers is negative.

4. Integers show some properties under multiplication.

(a) Integers are closed under multiplication. Thatis, a X b is an integer for any two
integers a and b.

(b) Multiplication is commutative for integers. Thatis, a x b= b x a for any integers
a and b.

(c) Theinteger 1 is the identity under multiplication, i.e., | X a=a x 1 =a for any
integer a.

(d) Multiplication is associative for integers, i.e., (a X b) X c=a x (b x c) for any
three integers a, b and c.

5. Under addition and multiplication, integers show a property called distributive
property. Thatis, a X (b + ¢) =a x b + a x ¢ for any three integers a, b and c.

6. The properties of commutativity, associativity under addition and multiplication, and
the distributive property help us to make our calculations easier.

7. We also learnt how to divide integers. We found that,

(a) When apositive integer is divided by a negative integer, the quotient obtained is

negative and vice-versa. ‘ \\ ] j@h@%\

ﬁh\A % \

(b) Division of anegative integer by another negative integer gives positive as quotient. T[\ S \T

8. Forany integer a, we have lﬁ ;7/ | %j

(a) a-+0isnotdefined b)) a+l=a =%
-25
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2.1 MUuULTIPLICATION OF FRACTIONS

You know how to find the area of a rectangle. It is equal to length x breadth. If the length
and breadth of a rectangle are 7 cm and 4 cm respectively, then what will be its area? Its
area would be 7 x 4 =28 cm?.

1
What will be the area of the rectangle if its length and breadth are 7 5 cm and

15 7 15

- — 2 -
) X ) cm?. The numbers >

1 : : L 1
3 5 cm respectively? You will say it will be 7 5% 3 5=

7
and 5 are fractions. To calculate the area of the given rectangle, we need to know how to

multiply fractions. We shall learn that now.

2.1.1 Multiplication of a Fraction by a Whole Number

~ - 1
ﬁ b N g D Observe the pictures at the left (Fig 2.1). Each shaded part is 1
/
\ ===t | ), partofacircle. How much will the two shaded parts represent together?
N | e S ! e 1
il S They will represent — +— = 2><Z.

4 4

Fig 2.1
& Combining the two shaded parts, we get Fig 2.2 . What part of a circle does the

2
shaded part in Fig 2.2 represent? It represents 1 part of acircle .

I
N
Fig 2.2
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The shaded portions in Fig 2.1 taken together are the same as the shaded portion in
Fig2.2,i.e., we get Fig 2.3.

I I
| /N \ !/
\\l// \\L// \\l//
Fig 2.3
1 2
or 2XZ = Z .
Can you now tell what this picture will represent? (Fig 2.4)
1 r— =771
| o
—--| pe-- --- =
A T | |
L——a_ | L1 4 L— L—
Fig 2.4
And this? (Fig 2.5)
1 I_T_I_'I I_T_I_'I 1
1 O
1 —
| =
Lo | P | _
Fig 2.5
Let us now find 3x% .
We h 3xl l+l+l—§
chave 2722 2 2
Wealsoh L1, 1elel 313
e also have D 5 5 3
S 3l _3x1_3
© 272 T2
Similar] 2><5 25 ?
arly 30 =3 =
2 3
3x= =9 4x==7
Canyoutell 5 = 5
. : . . 122 .
The fractions that we considered till now, i.e., 237 and — were proper fractions
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For improper fractions also we have,

5 2x5 10
x> -2 9
3 3 3
8 7
3x— =9 4x— =7
. 7 5

Thus, to multiply a whole number with a proper or an improper fraction, we
multiply the whole number with the numerator of the fraction, keeping the
denominator same.

2 9 1 13
1. Find: (a) 7><3 (b) 7><6 () 3><g (d) E><6

If the product is an improper fraction express it as a mixed fraction.

' o 2 4
M 2. Represent pictorially : 2x§= E

To multiply a mixed fraction to a whole number, first convert the
Y 1HESE mixed fraction to an improper fraction and then multiply.

3
1 = 5 19 57 1
Find: (l) sz7 'I'herefore, 3X2— = 3x— = 7 = 87
1256 2 22
(11) 9 Smlaﬂy, 2X4§ = ZX? =9

Fraction as an operator ‘of’

Observe these figures (Fig 2.6)
The two squares are exactly similar.

1
Each shaded portion represents ) of 1.

1
So, both the shaded portions together will represent = of 2.

2
. 1
Combine the 2 shaded 5 parts. It represents 1. \ /
1 . . 1
So, we say 5 of 2is 1. We can also get it as 5 X 2=1.
1 1
Thus,50f2=5 x2=1 Fig 2.6
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Also, look at these similar squares (Fig 2.7).

1
Each shaded portion represents = of 1.

2
So, the three shaded portions represent % of 3. \ /
Combine the 3 shaded parts.
It represents 1l 1.e., E
2 2

Fig 2.7

So, © of 3is 2. Also, = x3= >
0,20 1s2. so,2x =5

Th 1 f3 1 3 &
us, 5 of 3= 7 x =5

So we see that ‘of’ represents multiplication.

Farida has 20 marbles. Reshma has %th of the number of marbles what .

Farida has. How many marbles Reshma has? As, ‘of ’ indicates multiplication,

1
so, Reshma has 3 %X 20 =4 marbles.

Similarl have - of 161 l><16 Lo 8
imilarly, we have - of 161s — =5 =8

TRy THESE

1 1 2
Can you tell, what is (i) 3 of 10?, (ii) 1 of 16?, (iii) g of 257

1
ExampLE 1 Inaclass of 40 students 5 of the total number of studetns like to study

2
English, S of the total number like to study Mathematics and the remaining

students like to study Science.
(i) How many students like to study English?
(i) How many students like to study Mathematics?
@) What fraction of the total number of students like to study Science?

SoLUTION Total number of students in the class = 40.

1
(i) Ofthese 5 of the total number of students like to study English.

2024-25
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1 1
Thus, the number of students who like to study English = 3 of 40= gx 40 =38.

() Tryyourself.

@ii) The number of students who like English and Mathematics = 8 + 16 =24. Thus, the
number of students who like Science =40 —-24 = 16.

Thus, the required fraction is lg

ExERcISE 2.1

1. Which of the drawings (a) to (d) show :

0) 2><§ 0 2><% (i) 3><§ (iv) 3><%

/ \ __I o
(a) @ (\E g/) (b) R

2. Some pictures (a) to (c) are given below. Tell which of them show:

@) 3x%—% (ii) 2><1—z (iii) 3><§—2l

BB %%@ﬁﬁ@

1 1 .1 |
—L 11 1,

(©)

3. Multiply and reduce to lowest form and convert into a mixed fraction:

) 7><§ (i) 4><% (iii) 2><g @iv) 5><§ ) §><4

(vi) é><6 (vii) 11><f (viii) 20><i (ix) 13><l (x) 15><E
2 7 5 3 5

2024-25
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4. Shade: () % of the circlesinbox (a) (i) % of the triangles in box (b)
3
(i) 5 of the squares in box (c).
O OO0 A A A Oooood
230 AA A ooooo
00O AAA oOoooo
(a) (b) ()

5. Find:

(a) %of (1) 24 (i) 46 (b) gof (1 18 (i) 27

(c) %0f (1 16 (1) 36 (d) %of (1 20 (i) 35

6. Multiply and express as a mixed fraction :

(a) 3X5§ (b) 5><6% (c) 7><2%
1 1 2
(d) 4><6§ (e) 3ZX6 (f) 3§><8
7. Find: (a) 1ot ) 2E (ii) 4z (b) B of (i) 3é (ii) 9E
2 4 9 8 6 3

8. Vidya and Pratap went for a picnic. Their mother gave them a water bottle that

2
contained 5 litres of water. Vidya consumed S of the water. Pratap consumed the

remaining water.
(i) How much water did Vidya drink?

(i) What fraction of the total quantity of water did Pratap drink?
2.1.2 Multiplication of a Fraction by a Fraction

Farida had a9 cm long strip of ribbon. She cut this strip into four equal parts. How did she
doit? She folded the strip twice. What fraction of the total length will each part represent?

9
Each part will be 1 of the strip. She took one part and divided it in two equal parts by

2024-25
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1
folding the part once. What will one of the pieces represent? It will represent 5 of — or

4
1 9
j— x —.
2 4
Let us now see how to find the product of two fractions like 1 X 2 .
4
To do this we first learn to find the products like % X % .

(a) Howdowefind 7 of a whole? We divide the whole in three equal parts. Each of

3
1
Fig 2.8 the three parts represents 3 of the whole. Take one part of these three parts, and
shade it as shown in Fig 2.8.
0 1 1
(b) How will you find B of this shaded part? Divide this one-third (5 ) shaded part into
1 11
two equal parts. Each of these two parts represents B of 3 le. 5 %3 (Fig2.9).
Fig 2.9

1
Take out 1 part of these two and name it ‘A’. ‘A’ represents 5 %3

1
(c) Whatfractionis ‘A’ of the whole? For this, divide each of the remaining 3 parts also

in two equal parts. How many such equal parts do you have now?
There are six such equal parts. ‘A’ is one of these parts.

1
So, ‘A’ is — of the whole. Thus,

6 X

N | =
W | =
N =

1
How did we decide that ‘A’ was g of the whole? The whole was dividedin6=2 X 3

parts and 1 =1 x 1 part was taken out of it.

™ 1.1 1 Ixi
s, 2 X376 T 2x3
l l 1x1
or 2 X3 7 2x3

2024-25
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1 1
The value of 3 %5 can be found in a similar way. Divide the whole into two equal

parts and then divide one of these parts in three equal parts. Take one of these parts. This

) 1 1 1
will represent — o — ;o —.
3x21.e.,6
Theref 1 1 1 1Ix1 di deal
erefore 3>< > =6 3%2 as discussed earlier.
- 1 1 1 1 1
- ==y —=—
enee 2373276
F'dlld1 111 dlldhkhth t
—X— — X —;—X— —X =
in 3 4an 1535 5an 5 2an check whether you ge
rr 1111 171
347473 2%575%,
Fill in these boxes:
L1 1 SL
W 5*x7=5x7° W Fx7= =
Lo 11 o1
(111)7><2— = (lV)7X5_ =

1
ExamMPLE 2 Sushantreads 3 part of abook in 1 hour. How much part of the book

will he read in 2% hours?

1
SOLUTION  The part of the book read by Sushant in 1 hour = —

3
1 1 1
So, the part of the book read by him in 25 hours = 2§>< 3
n 1 a1
5 3 5x3 15
1 5 1
Let us now find EXE.Weknowthat 3= SXS.
1 5 1 1 1 5
So, 7X3= 55X §x5=g 5=g
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Al é
so,6—

1x5 1

2><3.Thus, Ex

é 1x5 é
37 2x3 7 6°

This is also shown by the figures drawn below. Each of these five equal shapes
(Fig 2.10) are parts of five similar circles. Take one such shape. To obtain this shape
we first divide a circle in three equal parts. Further divide each of these three parts in
two equal parts. One part out of it is the shape we considered. What will it represent?

1

11
3%

6

2

It will represent . The total of such parts would be 5 X

6"

TrY THESE A NG L NS 2
| Similady. o X 7= 57 =350
o, Lol 2
¢ ind: X =5 X3 7 7 2x7 14
35735 Wecanthusfind—x—aszx—= =
35 3 5 3x5 15

Product of Numerators

So, we find that we multiply two fractions as - .
Product of Denominators

Value of the Products

You have seen that the product of two whole numbers is bigger than each of

the two whole numbers. For example, 3 x4 =12and 12 >4, 12 > 3. What

8 4 3 2  happenstothe value of the product when we multiply two fractions?
[P 3 % 7° 4 % 3" Letus first consider the product of two proper fractions.
We have,
gxi—i i<gi<i Product is less th h of the fracti
3%57 15 553155 oduct is less than each of the fractions
1. 2
=X = = s | |
5 7 ’
3. o
SX—= = | e |
5 8 ’
2 4 8
SX— = — | e |
o 9 45 ’

2024-25
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You will find that when two proper fractions are multiplied, the product is less
than each of the fractions. Or, we say the value of the product of two proper fractions
is smaller than each of the two fractions.

Check this by constructing five more examples.
Let us now multiply two improper fractions.

ZXE—E 3—5>Z£>§ Product i h h of the fracti

3537 % 636 2 oduct is greater than each of the fractions

6 o 24

— X — = —— | e e

5 3 15 ’

9 7 63

— X — = — | o e

2 0o 8 ’

3.8 24

—X—=— | . = | @ ee______ ¥ N T W ) _

o 7 14 ’

We find that the product of two improper fractions is greater than each of the
two fractions.
Or, the value of the product of two improper fractions is more than each of the
two fractions.
Construct five more examples for yourself and verify the above statement.
7
Let us now multiply a proper and an improper fraction, say 3 and 5
Wer 207 14 M T 142
e have 3 %5 15 ere, 5 <3 and 5 >3

The product obtained is less than the improper fraction and greater than the proper fraction
involved in the multiplication.

Check it for & x 2. > x =

e010r5x8,3x5.
EXERCISE 2.2

1. Find:

oL o3 4
O zof @7 ® 5 © 3
IR 26 3
@ 5 of @35 ©® 3 © 15

2024-25
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2. Multiply and reduce to lowest form (if possible) :
22 2.7 3.6 9.3
0 Sx22 @) % i) %7 (v) X5
115 o3 ML
™ 37% ™M 50 w575
3. Multiply the following fractions:
2 .1 2.7 3. .1 5.3
i) —=X5— i) 6—X— i) —X5— iv) —X2=
O 577 W 5357 w373 W) §%%7
2 4 3 43
3=X—= i) 2=X%3 i) 3=X—
W 3o W) 25 (vii) 3=%<
4. Whichis greater:
2 03 3.5 1 6 2 3
(1)7040r508 (1) 2o7or 3o7

S. Saili plants 4 saplings, in arow, in her garden. The distance between two adjacent

saplings is % m. Find the distance between the first and the last sapling.

6. Lipikareads abook for 1% hours everyday. She reads the entire book in 6 days.

How many hours in all were required by her to read the book?

7. Acarruns 16 kmusing 1 litre of petrol. How much distance will it cover using ZZ

litres of petrol.
. . . 2 10
8. (a) (i) Provide the number in the box |:| , such that — XD =—.
3 30
(i1) The simplest form of the number obtained in |:| 18
(b) (i) Provide the number in the box |:| such that é XD = ﬁ
S 7R\ ’ 5 75°

(i1) The simplest form of the number obtained in |:| 18

2.2 DiIvisioN oF FRACTIONS

John has a paper strip of length 6 cm. He cuts this strip in smaller strips of length 2 cm
each. You know that he would get 6 + 2 =3 strips.

2024-25
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3
John cuts another strip of length 6 cm into smaller strips of length 5 cm each. How

3
many strips will he get now? He will get 6 + ) strips.

15 3
A paper strip of length ~, cmcan be cut into smaller strips of length 5 em eachto give

15 3 |
— T, pieces.

So, we are required to divide a whole number by a fraction or a fraction by another
fraction. Let us see how to do that.

2.2.1 Division of Whole Number by a Fraction

Letus find 1+% .

We divide a whole into a number of equal parts such that each part is half of the whole.

1 1
The number of such half ( B ) parts would be 1+ 5 Observe the figure (Fig 2.11). How

many half parts do you see?
There are two half parts.

1 2
So, 1+E =2. Also, 1XT=IX2=2' Thus, 1 +~

— | N

=1x

| =

1 .
Similarly, 3 +% = number of 7 parts obtained when each of the 3 whole, are divided ~ Fig 2.11

1
into 1 equal parts = 12 (From Fig 2.12)

N
N

4 1 4
Observe also that, 3XT = 3x4 =12. Thus, 3TZ=3><T= 12.

Find in a similar way, 3 + % and 3 x% .

2024-25
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Reciprocal of a fraction

2
The number 7 can be obtained by interchanging the numerator and denominator of

2 1
Let us first see about the inverting of such numbers.
Observe these products and fill in the blanks :

1
Hor by inverting — . Similarly, — is obtained by inverting 3

7><l=1 é><i= _________
7 5

l><9= ...... z>< ....... =1

9 7

2 3 2%3 6 5

—X—= = —— = —=1 | X— =1

3 2 3x2 6 9

Multiply five more such pairs.
The non-zero numbers whose product with each other is 1, are called the

5.9 9.5
reciprocals of each other. So reciprocal of 9 is 5 and the reciprocal of 5 is —. What

1 2
i i -9 =9
is the receiprocal of 97 7

2 3
You will see that the reciprocal of 3 is obtained by inverting it. You get 5

TNk, Discuss AND WRITE

(i) Will the reciprocal of a proper fraction be again a proper fraction?

(@) Will the reciprocal of an improper fraction be again an improper fraction?
\ Therefore, we can say that

2

1+% = 1XT = lxreciprocalofa.
3+l = 3><ﬂ = 3X reciprocal of — .

4 1 4
3im = =

"2
So, 2+% = 2 Xreciprocal of — = 2X—,

522 o 5X = 5 X e
9

2024-25
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Thus, to divide a whole number by any fraction, multiply that whole number by
the reciprocal of that fraction.

g
2 4 8 .\\

Find: () 7+ 5 @) 6+ i) 2+3

,' \
® While dividing a whole number by a mixed fraction, first convert the mixed M

fraction into improper fraction and then solve it.

2 12 1 10

o e . . Find: (i) 6+5l
2.2.2 Division of a Fraction by a Whole Number 3
3 4
® Whatwillbe —+37? i 7+ 2=
4 7
Based lier ob i have: =+3= —+ - =— N\ 1
ased on our earlier observations we have: = +3= 7+ = 13127
2 1
So,z+7=—><—= ? Whatis§+6, %+8?
3 3 7 7 7
® While dividing mixed fractions by whole numbers, convert the mixed fractions into
improper fractions. That s,
2275 = §+5 = e 3 42+3 = e = em——— : 2§+2 e = em———
3 3 A 5
2.2.3 Division of a Fraction by Another Fraction
W find + =8
ecannow find 7 +7 .
16 1o 6 15 5
3 T3 = 3X reciprocalof o= ox=Tg
imilarly, 5%2 =7 xreciprocalof — =7 and, 5+ =1
Find: G E_l o l_g 21_2 3 51_2 f ‘
nd: Q) 375 W 33 w =375 W 2T

2024-25
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EXERCISE 2.3
1. Find:

3 5 7 8
i 12+— i) 14+— i) 8+— iv) 4+—
i 12+ (i) 14+% (i) 8+ (v) 4+3

1 4

3+2— ) S5+3—

v 3+27 o) 5+3-

2. Find the reciprocal of each of the following fractions. Classify the reciprocals as
proper fractions, improper fractions and whole numbers.

L3 ] .9 .6
M - i) o (i) ) 3
12 L1 .
V) = (- i) 7
3. Find:
7 4 6 1
) —=2 i) —+5 i) —+7 iv) 4—+3
0 3 i) i) 3 @) 43
1 3
3—+4 iy 4—=+7
W 37 vi) 47
4. Find
O 3575 @ Tz @) S W) STy V) 25T
2 .1 1.2 1. .1
i) —=1= i) 3—+1— (i) 2—-=1—-
V) =i (i) Sowla (i) SoTly

2.3 MuLTIPLICATION OF DECIMAL NUMBERS

Reshma purchased 1.5kg vegetable at the rate of  8.50 per kg. How much money should
she pay? Certainly it would be  (8.50 x 1.50). Both 8.5 and 1.5 are decimal numbers.
So, we have come across a situation where we need to know how to multiply two deci-
mals. Let us now learn the multiplication of two decimal numbers.

First we find 0.1 x 0.1.

1 1 1
Now, 0.1 = —. S0, 0.1 x 0.1 = —x— =
10 1010
1x1 B 1 001
10x10 100

Letus see it’s pictorial representation (Fig 2.13)

1
The fraction 0 represents 1 part out of 10 equal

s Fig 2.13
pars. 2024-25
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1

The shaded part in the picture represents 0
We know that,

ixi ifiS divide thi L, into 10 1 d tak

10 1o Means 1 of 1. So, divi e this 10 partinto 10 equal parts and take one
part out of it.

Thus, we have, (Fig 2.14).

%
Fig 2.14

1
The dotted square is one part out of 10 of the Eth part. That is, it represents

ixi 0.1x0.1
10 <10 © 0-1x0.1.

Can the dotted square be represented in some other way?

How many small squares do you find in Fig 2.14?

There are 100 small squares. So the dotted square represents one out of 100 or 0.01.
Hence, 0.1 x 0.1 =0.01.

Note that 0.1 occurs two times in the product. In 0.1 there is / / /
one digit to the right of the decimal point. In 0.01 there are two %%
digits (i.e., 1 + 1) to the right of the decimal point.

Let us now find 0.2 x 0.3.

2 3
= —X—
We have, 0.2 x 0.3 1010

1 1
As we did for 0 X 10 let us divide the square into 10 equal

3
parts and take three parts out of it, to get E .Again divide each Fig 2.15
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of these three equal parts into 10 equal parts and take two from each. We get % X % .

2 3
The dotted squares represent 10 X 10 0.2x0.3. (Fig2.15)

Since there are 6 dotted squares out of 100, so they also reprsent 0.06.
Thus, 0.2 x 0.3 =0.06.
Observe that 2 x 3 =6 and the number of digits to the right of the decimal point in 0.06
is2(=1+1).
Check whether this applies to 0.1 x 0.1 also.
Find 0.2 x 0.4 by applying these observations.
While finding 0.1 x 0.1 and 0.2 x 0.3, you might have noticed that first we multiplied

them as whole numbers ignoring the decimal point. In 0.1 x 0.1, we found 01 x O1 or 1 x
1. Similarly in 0.2 x 0.3 we found 02 x 03 or 2 x 3.

Then, we counted the number of digits starting from the rightmost digit and moved
towards left. We then put the decimal point there. The number of digits to be counted is
obtained by adding the number of digits to the right of the decimal point in the decimal
numbers that are being multiplied.

Letusnow find 1.2 x 2.5.

Multiply 12 and 25. We get 300. Both, in 1.2 and 2.5, there is 1 digit to the right of the
decimal point. So, count 1 + 1 =2 digits from the rightmost digit (i.e., 0) in 300 and move
towards left. We get 3.00 or 3.

Find in a similar way 1.5% 1.6,2.4 x 4.2.

While multiplying 2.5 and 1.25, you will first multiply 25 and 125. For placing the
decimal in the product obtained, you will count 1 +2 =3 (Why?) digits starting from the
rightmost digit. Thus, 2.5 x 1.25=3.225

Find 2.7 x 1.35.

1. Find: (1)2.7x4 (1) 1.8x 1.2 (111) 2.3 x 4.35
2. Arrange the products obtained in (1) in descending order.

ExamrLE 3 The side of an equilateral triangle is 3.5 cm. Find its perimeter.

SoLuTION All the sides of an equilateral triangle are equal.
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So, length of each side =3.5 cm
Thus, perimeter =3 x 3.5cm=10.5cm

ExaMpPLE 4 The length of a rectangle is 7.1 c¢cm and its breadth is 2.5 cm.
What is the area of the rectangle?

SoLuTION Length of the rectangle =7.1 cm
Breadth of the rectangle =2.5 cm
Therefore, area of the rectangle = 7.1 x 2.5 cm?=17.75 cm?

2.3.1 Multiplication of Decimal Numbers by 10, 100 and 1000

23 235
Reshma observed that 2.3 = 10 whereas 2.35 = 100" Thus, she found that depending

on the position of the decimal point the decimal number can be converted to a fraction with

denominator 10 or 100. She wondered what would happen if a decimal number is multiplied
by 10 or 100 or 1000.

Let us see if we can find a pattern of multiplying numbers by 10 or 100 or 1000.
Have alook at the table given below and fill in the blanks:

176
1.76 x 10 = 100 10=17.6 235x10=___ 12356 x 10 =____
176
1.76 x 100 = 100 100=1760r 176.0|2.35 x100=___ [ 12356 x 100=___
176
1.76 x 1000 = 100 % 1000 =1760 or |2.35x1000=___ [ 12.356 x 1000 = __|
1760.0
5
0.5x10= 0 x10=5 ; 05x100=__ ; 05x1000=___

Observe the shift of the decimal point of the products in the table. Here the numbers are
multiplied by 10,100 and 1000. In 1.76 x 10=17.6, the digits are same i.e., 1,7 and 6. Do
you observe this in other products also? Observe 1.76 and 17.6. To which side has the
decimal point shifted, right or left? The decimal point has shifted to the right by one place.
Note that 10 has one zero over 1.

In 1.76x100 = 176.0, observe 1.76 and 176.0. To which side and by how many
digits has the decimal point shifted? The decimal point has shifted to the right by two
places.

Note that 100 has two zeros over one.
Do you observe similar shifting of decimal point in other products also?
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So we say, when a decimal number is multiplied by 10, 100 or 1000, the digits in
the product are same as in the decimal number but the decimal point in the product
is shifted to the right by as, many of places as there are zeros over one.

Based on these observations we can now say
TRy THESE
0.07 x 10 =0.7,0.07 x 100 = 7 and 0.07 x 1000 = 70.
Find: ) 0.3x 10

@i 1.2x100
(i) 56.3 x 1000

Canyounow tell 297 x 10=? 297x100=? 2.97x1000="7?

Can you now help Reshma to find the total amounti.e., ¥ 8.50 x
150, that she has to pay?

EXERCISE 2.4

1. Find:
i 02x6 i) 8x4.6 @) 2.71 x5 @) 20.1x4
(v) 0.05x%x7 (vi) 211.02x4 (vii) 2 x0.86
2. Find the area of rectangle whose length is 5.7cm and breadth is 3 cm.
3. Find:
@ 1.3x10 i) 36.8x10 @) 153.7x10  @Gv) 168.07 x 10
(v) 31.1x100 (vi) 156.1 x 100 (vii) 3.62x 100  (vii) 43.07 x 100
(ix) 0.5x10 x) 0.08 x 10 (xi) 0.9 x 100 (xii) 0.03 x 1000

4. Atwo-wheeler covers adistance of 55.3 km in one litre of petrol. How much distance
willit cover in 10 litres of petrol?

5. Find:
i 2.5x%x0.3 @ 0.1x51.7 @) 0.2 x316.8 Gv) 1.3x3.1
(v) 0.5x0.05 (vi) 11.2x0.15 (vii) 1.07 x 0.02
(vii) 10.05x 1.05 (@x) 101.01 x0.01 (x) 100.01 x 1.1

2.4 DivisioN oF DEciMAL NUMBERS

Savita was preparing a design to decorate her classroom. She needed a few coloured
strips of paper of length 1.9 cm each. She had a strip of coloured paper of length 9.5 cm.
How many pieces of the required length will she get out of this strip? She thought it would

be 2 cm. Is she correct?

Both 9.5 and 1.9 are decimal numbers. So we need to know the division of
decimal numbers too!

2.4.1 Division by 10, 100 and 1000

Let us find the division of a decimal number by 10, 100 and 1000.
Consider 31.5+10.
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315210 3—15><i 315 3.15
T 10 10 T 100
Similarly,31.5+lOO:315>< L 315 4315
10 100 1000

Let us see if we can find a pattern for dividing numbers by 10, 100 or 1000. This may
help us in dividing numbers by 10, 100 or 1000 in a shorter way.

31.5+10=3.15 231.5+10=___ 1.5+10=__ 2936 +10=___
31.5+100=0.315 |231.5+10=___ 1.5+100=___ [ 29.36+100=___
31.5+1000=0.0315|231.5+1000=___ | 1.5+1000=___1] 29.36 +1000 =____

Take 31.5+10=3.15.In 31.5 and 3.15, the digits are
samei.e., 3, 1, and 5 but the decimal point has shifted in the
quotient. To which side and by how many digits? The decimal . o 3 )
point has shifted to the left by one place. Note that 10 has one Lt iy, 2R I
(i) 235.4 =100

zero over 1.
Consider now 31.5+ 100 = 0.315. In 31.5 and 0.315 the (iii) 235.4 = 1000

digits are same, but what about the decimal point in the quotient?
It has shifted to the left by two places. Note that 100 has two
zeros overl.

So we can say that, while dividing a number by 10, 100 or 1000, the digits of the
number and the quotient are same but the decimal point in the quotient shifts to the

left by as many places as there are zeros over 1. Using this observation let us now
quickly find: 2.38+10=10.238, 2.38 + 100 =0.0238, 2.38 + 1000 = 0.00238

2.4.2 Division of a Decimal Number by a Whole Number

Let us find 6—24 .Remember we also write it as 6.4 + 2. Try THESE

@ 357+3=7
64 64 1 1 =23 =9
So, 6.4+2 =— +2 =—X— aslearntin fractions. @ 255+3=7
10 10 2
= alal 38 1><64=i><ﬁ = i><32=£=3.2
10x2 10x2 10 2 10 10

Or, let us first divide 64 by 2. We get 32. There is one digit to the right of the decimal \
pointin 6.4. Place the decimal in 32 such that there would be one digit to its il

To find 19.5 + 5, first find 195 +5. We get 39. There is one digit to the .
right of the decimal pointin 19.5. Place the decimal point in 39 such that there ® 43.15+5=7

would be one digit to its right. You will get 3.9. (i) 82.44+6=7
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1296 1296 1 1 1296 1
x324 =324

=— 4 = ——x—= X =
Find: (@) 155=+5 Now, 12.96 + 4 100 100 4 100 4 100

@) 126.35+7 Or, divide 1296 by 4. You get 324. There are two digits to the right of
the decimal in 12.96. Making similar placement of the decimal in 324, you
will get 3.24.

Note that here and in the next section, we have considered only those divisions in
which, ignoring the decimal, the number would be completely divisible by another number
to give remainder zero. Like, in 19.5 + 5, the number 195 when divided by 5, leaves
remainder zero.

However, there are situations in which the number may not be completely divisible by
another number, i.e., we may not get remainder zero. For example, 195 + 7. We deal with
such situations in later classes.

ExampLE 5 Find the average of 4.2, 3.8 and 7.6.

SOLUTION The average of 4.2,3.8 and 7.6 is %84_76 = =5.2.

2.4.3 Division of a Decimal Number by another Decimal
Number

25.5
Letusﬁndﬁ 1.e.,25.5+0.5.

255 5 255 10

We have 25.5 + OS—W—B W 5=51. Thus, 25.5+0.5=51

What do you observe? For ——, we find that there is one digit to the right of the

05"
decimal in 0.5. This could be converted to whole number by dividing by 10. Accordingly
25.5 was also converted to a fraction by dividing by 10.

Or, we say the decimal point was shifted by one place to the right in 0.5 to make it 5.
So, there was a shift of one decimal point to the right in 25.5 also to make it 255.

225 225
25015 - 202

20.3 15.2 7.7 42.8 5.6

Find —— and —— in asimilar wa faay —
07 08 Y- Find: (i) 025 (i1) 0.02 (i11) 14

Let us now find 20.55 +~ 1.5.
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