EXPRESSWALA ACADEMY

Real Numbers and their Properties
Question Paper, Set 03

Time: 1 hour 30 minutes Maximum marks: 50
Name: Class: Date:
. J
1. Answer all 20 questions. The marks for each question are shown in brackets.
2. Show your working for the 2, 3 and 5 mark questions.
3. The key sheet and worked solutions are at the end of this paper.
1.  Write the set of whole numbers. [1 mark]
2. State whether each number is rational or irrational, with reason: (i) 8.4 (i) +/66 [2 marks]
3.  Write true or false: 1.1 € Q. [1 mark]
4. Add2—6+21and 15— 4+/21. [2 marks]
5.  Subtract (—15 — 64/10) from (4 + 111/10). [3 marks]
6. Find v/5 x v/22. [1 mark]
7. Multiply 1146 and 8+/7. [2 marks]
8. Simplify: (i) —14531/13 — 4004+/13 + 23278+/13 + 526637+/13 (ii) —5534/11 — 9024/11 —  [5 marks]
85311/11 + 8404+/11
9. Find: (i) 6v/2 x (—6+/2) (ii) 4v/98 x (—5+/2) (ii)) —2+v/5 x 41/245 [5 marks]
. . 7x/25
10. Simplify v [2 marks]
11. Write /96 in the simplest form. [1 mark]
12. Simplify: 24/243 + 34/108 — /147 — /192 [5 marks]
13. Write true or false: (i) % € R (i) 22 € R [2 marks]
14. Ifa =2+v14and b= —8+v/14,find a + b, a — b and a x b. Show that each belongs to R. [3 marks]
15. Name the property: —3 x 16 = 16 x (—3) [1 mark]
16. Taking a = 25 and b = 5, show that real numbers are not commutative under subtraction  [3 marks]
and under division.
17. Takinga =60,b=10and ¢ =5, verify that () a+ (b+¢) = (a+b) +c(i)a— (b—c) # [5marks]
(a—b)—cliax (bxec)=(axb)xec(v)(a+b)+c#a+(b+c)
18. Fill in the blank: x4=4 [1 mark]
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19. Write (i) the additive inverse of /22 (ii) the multiplicative inverse of —44/19. [2 marks]

20. Find the additive inverse and the multiplicative inverse of —%. Verify thata + (—a) =0 [3 marks]
andax =1
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Key sheet

Q Answer

1 w ={0,1,2,3,4,...}
2 (i) Rational (ii) Irrational
3 True

4 17 — 10v/21

5 19 + 174/10

6 V110
7 88+/42

8 (i) 5444584/13 (ii) —15824/11

9 (i) =72 (ii) —280 (iii) —280

10 75
11 46
12 213

13 (i) True (ii) False

14 a+b=—6y14,a—b=10/14,a x b = —224: each € R
15 Commutative property under multiplication

16 a—-b=20#b—a=-20a+b=5#bta=1

17 (i) 75 = 75 (ii) 55 # 45 (iii) 3000 = 3000 (iv) g # 30

18 1

19 (D-—\/ﬁi(“)A*Z;%g

20 Additive inverse %, multiplicative inverse —%
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Solutions

1. Write the set of whole numbers. [1]
Sol: Whole numbers are 0 and all the natural numbers.
w ={0,1,2,3,4,...}
Ans: W ={0,1,2,3,4,...}

2. State whether each number is rational or irrational, with reason: (i) 8.4 (i) v/66 [2]

Sol: (i) 8.4 is a non terminating recurring decimal, so it is rational.

(i) /66 = 8.1240. .. is a non terminating non recurring decimal, so it is irrational.

Ans: (i) Rational (ii) Irrational

3. Write true or false: 1.1 € Q. [1]
Sol: 1.1 is a non terminating recurring decimal, so it is rational.
Q= {g where p, g are integers and g # 0}

1.1 can be written in the form g, so the statement is true.

Ans: True

4. Add 2 — 64/21 and 15 — 44/21. [2]
Sol: 2 — 6v/21 + 15 — 44/21
= (2+15) + (—6 — 4)v21
=17 — 10121
Ans: 17 — 10v/21

5. Subtract (—15 — 64/10) from (4 + 114/10). [3]
Sol: (4 + 11v/10) — (—15 — 6+4/10)
=4+ 11y/10 + 15 + 64/10
= (4+15) + (11 +6)V10
=19+ 17v/10
Ans: 19 + 17/10

6. Find v/5 x /22. [1]

Sol: v/5 x v/22 = /5 x 22
= /110

Ans: /110

7. Multiply 114/6 and 8/7. [2]
Sol: 11v/6 x 87 =11 x 8 x v/6 x /7
=88 x6xT7
= 88+/42
Ans: 88+/42
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8. Simplify: (i) —1453v/13 — 4004+/13 + 23278+/13 4 526637+/13 (ii) —553v/11 — 902v/11 — 8531/11 +
8404+/11 [5]

Sol: (i) Positive terms: 23278+v/13 + 526637+/13 = 549915+/13

Negative terms: 1453+/13 + 4004+/13 = 5457+/13

—1453+/13 — 4004+/13 + 23278V/13 + 526637+/13 = 549915v/13 — 5457/13

= (549915 — 5457)+/13 = 544458,/13

(i) Positive terms: 8404+/11

Negative terms: 5531/11 + 902+/11 + 8531v/11 = 9986+/11

—553/11 — 902¢/11 — 85314/11 + 8404+/11 = 8404+/11 — 9986+/11

= —(9986 — 8404)/11 = —1582+/11

Ans: (i) 544458+v/13 (ii) —1582v/11

9. Find: (i) 6v/2 x (—6v/2) (i) 4v/98 x (—5v/2) (iii) —2+/5 x 44/245 [5]
Sol: (i) 6v/2 X (—64/2) = 6 x (—6) x /2 x /2
= —36 x 2 = -T2 (since \/a X /a = a)
(ii) 4v/98 x (—5v/2) = 4 x (—5) x /98 x 2
= —20 x /196
V196 = 14
= —20 x 14 = —280
(iii) —2v/5 x 4¢/245 = —2 x 4 x /5 x 245
= —8 x /1225
Long division: 3 x 3 = 9, remainder 3; bring down 25 to get 325; 65 x 5 = 325. So v/1225 = 35
= -8 x35=-280
Ans: (i) —72 (ii) —280 (iii) —280

. . 7 \/ﬁ
10. Simplify XT [2]
Sol: Y28 7 5 V25
VG

NG NG
=Tx4/2=7Tx+5
=175
Ans: 71/5

11. Write 1/96 in the simplest form. [1]
Sol: v/96 = v/16 x 6 = V16 x V6 = 46
Ans: 44/6

12. Simplify: 2v/243 + 31/108 — V147 — /192 [5]
Sol: v/243 = /81 x 3 = v/81 x v/3 = 9v/3, 50 2/243 = 2 x 94/3 = 18V/3
V108 = /36 x 3 = /36 x /3 = 64/3, 50 3/108 = 3 x 64/3 = 18/3
V14T = /49 x 3 =1/49 x /3 =73
V192 = /64 x 3 = V64 x /3 =83
. 2¢/243 + 3v/108 — /147 — /192 = 18v/3 + 18v/3 — 7V/3 — 8V/3
=213
Ans: 21/3
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13. Write true or false: () 1% € R (i) =2 € R [2]
Sol: (i) 1% =0 € R, soitis true.
(i) =22 is not defined, so =& ¢ R; it is false.

Ans: (i) True (ii) False

14.1fa = 2¢/14 and b = —8+/14, find a + b, a — b and a x b. Show that each belongs to R. [3]
Sol: a + b = 21/14 + (—81/14) = —6+/14
a—b=2v14 — (—8v14) = 10V14
axb=2y14 x (—84/14) = —16 x 14 = —224
All three are real numbers, soa + b,a — b,a x b € R.
Ans:a+b= —6414,a — b= 10/14, a x b = —224; each € R

15. Name the property: —4 x 16 = 16 x (—3) [1]
Sol: The order of the two numbers is changed and the answer is the same.

This is the commutative property under multiplication.

Ans: Commutative property under multiplication

16. Taking @ = 25 and b = 5, show that real numbers are not commutative under subtraction and under
division. [3]

Sola—b=25—-5=20

b—a=5-25=-20

sa—b#b—a

a+b=25+5=5

b+a=5+25=1

Sa+-b#b+a

Ans:a—b=20#b—a=-20;a+b=5#b+a=1

17. Taking a = 60, b = 10 and ¢ = 5, verify that () a + (b+¢c) = (a+b) + c(i)a— (b—¢c) # (a —b) — ¢
([iax (bxec)=(axb)xc(iv)(a+b)+c#a=+(b+c)I5]
Sol: (i) LHS = 60 + (10 + 5) = 60 + 15 = 75, RHS = (60 + 10) + 5 = 70 + 5 = 75
LHS = RHS
(i) LHS =60 — (10 — 5) = 60 — 5 = 55, RHS = (60 — 10) — 5 =50 — 5 = 45
LHS # RHS
(iii) LHS = 60 x (10 x 5) = 60 x 50 = 3000, RHS = (60 x 10) x 5 = 600 x 5 = 3000
LHS = RHS
(iv) LHS = (60 = 10) = 5 =6+ 5 = & RHS = 60 + (10 = 5) = 60 = 2 = 30
LHS # RHS
Ans: (i) 75 = 75 (ii) 55 # 45 (iii) 3000 = 3000 (iv) % # 30

18. Fillin the blank: x4 =411]
Sol: 1 x a = a, where 1 is the multiplicative identity.
S1lx4=4
Ans: 1
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19. Write (i) the additive inverse of v/ 22 (ii) the multiplicative inverse of —4+/19. [2]
Sol: (i) Additive inverse of a is —a, since a + (—a) = 0. So it is —/22.
(i) Multiplicative inverse of a is 1, sincea x 2 = 1. So it is _4+/E'

Ans: (i) —/22 (ii) —ﬁ

1

20. Find the additive inverse and the multiplicative inverse of —22. Verify that a +- (—a) = 0and a x £ =

1. [3]
Sol: Additive inverse of —22 is 2.
Multiplicative inverse of —22 is — 2.
Check: —2 + 2 =0
Check: — 2 x (-5) =1

Ans: Additive inverse 15—2

. . . . _i
multiplicative inverse —
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