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1. Use Euclid’s division algorithm to find the HCF of:

i. 135 and 225

ii. 196 and

38220iii. 867 \
and 255 %
Solutions: %

i. 135 and 225

As you can see from the question, 225 is greater than 135. Therefore, by Euclid’s divisio ithm, we

have, 225 = 135 x 1 + 90

Now, remainder 90 # 0, thus again using division lemma for 90, we get,
135=90x1+45

Again, 45 # 0, repeating the above Step for 45, we get,

90=45%x2+0

The remainder is now zero, so our method stops here. Sihce, @ st step, the divisor is 45, therefore, HCF
(225,135) = HCF (135, 90) = HCF (90, 45) = 45.

Hence, the HCF of 225 and 135 is 45.
ii. 196 and 38220 Q
In this given question, 38220>196, Q applying Euclid’s division algorithm and taking 38220 as
divisor, we get,
38220=196x195+0
We have already got thé remainde¥ as 0 here. Therefore, HCF(196, 38220) = 196.
n 2

Hence, the HCF of 19 is 196.
iii. 867 and 2

As we [ \% greater than 255. Let us apply now Euclid’s division algorithm on 867, to
o] 67 5255%34 102

Remain # 0, therefore taking 255 as divisor and applying the division lemma method, we

get, 255=102x 2 + 51

Again, 51 # 0. Now 102 is the new divisor, so repeating the same step we get,

102=51x2+0

[ https://educationbharat001.com ]




EDUCATIONBHARAT001 NCERT Solutionsfor Class 10 Maths Chapter 1 _

Real Numbers

The remainder is now zero, so our procedure stops here. Since, in the last step, the divisor is 51, therefore, HCF
(867,255) = HCF(255,102) = HCF(102,51) = 51.

Hence, the HCF of 867 and 255 is 51.

2. Show that any positive odd integer is of theform 6q + 1, or 6q + 3, or 6q + 5, where g is someinteger,
Solution:

Let a be any positive integer and b = 6. Then, by Euclid’s algorithm, a = 6q + 1, for some integer q Q
1,2, 3,4, 5, because 0<r<6.
Now substituting the value of r, we get,

If r=0, thena=6q

Similarly, forr=1, 2, 3, 4 and 5, the value of a is 6g+1, 6g+2, 6g+3, 6g+4 and 6qg+

ither even or odd
me integer.

If a=6q, 6g+2, 6g+4, then a is an even number and divisible by 2. A positive int
Therefore, any positive odd integer is of the form of 6g+1, 6g+3 and 6q+

ere

3. An army contingent of 616 membersisto march behind an army,ban 3
two groups areto march in the same number of columns. at isthe
which they can march?

embersin a parade. The

q
imum number of columnsin

Solution:

Given,
Number of army contingent members = 616

Number of army band members = 32

If the two groups have to march in t
the two groups. HCF(616, 32), givesith

»We have to find out the highest common factor between

same glu
aximumrnumber of columns in which they can march.

By using Euclid’s algorithm to eir H
Since, 616>32, thereforg/

616=32x19+8

Since, 8 # 0, therefore, taking 32 as new divisor, we have,

4. Use Euclid’s division lemma to show that the square of any positive integer is either of the form 3m or 3m
+ 1for someinteger m.

Solutions:

Let x be any positive integer and y = 3.
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By Euclid’s division algorithm, then, X = 3q + r for some
integer >0 andr=20, 1,2,asr>0and r <3.
Therefore, x = 3q, 3g+1 and 3g+2

Now as per the question given, by squaring both the sides, we

get, x2 = (39)=9q* =3 x 3¢’ \
Let 3g2=m %

Therefore, x>=3m .............cooeeininnn. (D)
x2=(3q + 1)2=(3q)+12+2x3qx1 =992 + 1 +6q = 3(3q+2q) +1

Substitute, 3g>+2q = m, to get,

x2= (3q + 2)2= (3q)+22+2x3qgx2 = 9q?+ 4 + 12q = 3 (3g?+ 4q + 1)+1 Again,

substitute, 3g>+4qg+1 = m, to get,

x=3m+ 1. 3)
Hence, from equation 1, 2 and 3, we can say that the s sitive integer is either of the form 3m or
3m + 1 for some integer m.

5. Use Euclid’s division lemma to show that beof ositiveinteger isof theform 9m, 9m + 1 or 9m + 8.
Solution:

Let x be any positive integer andy =3

By Euclid’s division algorithm, thert, X
where g>0andr=0, 1,2,as 1> dr<3.

Therefore, putting the vdlue of r, We get, x = 3q or

x2 = (3g+1F = (3g)*+13+3x3qx1(3qg+1) =

2793+1+27q2+9q Taking 9 as common factor, we get, x3

= 9(3g*+3qg2+q)+1 Putting = m, we get,
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Putting (3g3+3g*q) = m, we get,

x2=9m+1
Case (iii): Whenr =2, then,
x2 = (3g+2):= (3q)*+23+3x3qgx2(3q+2) = 27+542+360+8

Taking 9 as common factor, we get, \
x*=9(3q:+6q+4q)+8
Putting (3g3+6q2+4q) = m, we get ,

X2 =9m+8

Therefore, from all the three cases explained above, it is proved that the cube of any positive ger is of the
form9m, 9m + 1 or 9m + 8.

Exercise 1.2 Page: 11

1. Express each number asa product of its primefactors:
(i) 140

(i) 156

(iii) 3825

(iv) 5005

(v) 7429 Q
Solutions:
(i) 140

By taking the LCM of 140, we wi e product of its prime factor.

Therefore, 140 =2 x 2 %[5 x 7 x 1 =\22x5x7
(i) 156

Hence, 1

Hence, 3825=3x3x5x5x 17 x 1 =32x52x17

(iv) 5005

By Taking the LCM of 5005, we will get the product of its prime factor.
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Hence, 5005=5x7x11x13x1=5x7x11x13
(v) 7429

By taking the LCM of 7429, we will get the product of its prime factor.

Hence, 7429=17x19%x23x1=17x19x 23

2. Find the LCM and HCF of thefollowing pairs of integers and verify that LCM x HCF = produ%\
two numbers.

(i) 26 and 91 %

(i) 510 and 92 (iii) 336 and 54 Solutions:

(i) 26 and 91

Expressing 26 and 91 as product of its prime factors, we get,
26=2x13x1

91=7x13x1

Therefore, LCM (26,91)=2x7x13x1=182

And HCF (26, 91) = 13

Verification

Now, product of 26 and 91 = 26 x 91 = 2366

And product of LCM and HCF = 182 x 13 £236

Hence, LCM x HCF = product of th d 91.

(if) 510 and 92

Expressing 510 and 92 a duc me factors, we get,

510=2x3x17x5x%1
92=2x2x23
2x2x3x5x%x17x%x23=23460

And 0 2

Now, prod#ct of 510 and 92 =510 x 92 = 46920
And Product of LCM and HCF = 23460 x 2 = 46920

Hence, LCM x HCF = product of the 510 and 92.
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(iii) 336 and 54

Expressing 336 and 54 as product of its prime factors, we get,

336=2x%x2x2x2x7x3x1

54=2x3x3x3x1

Therefore, LCM(336, 54) = = 3024 \
And HCF(336, 54) = 2x3 =6 Q
Verification

Now, product of 336 and 54 =336 x 54 = 18,144

And product of LCM and HCF = 3024 x 6 = 18,144

Hence, LCM x HCF = product of the 336 and 54.

3. Find the LCM and HCF of the following integer s by applying the pr Cto ion method.
(i) 12,15and 21

(i) 17, 23 and 29

(iii) 8, 9 and 25 Solutions:

(i) 12,15and 21

Writing the product of prime factors for all th nbbers, we get,

12=2x2x3

15=5x3 \
21=7x3

Therefore,

HCF(12,15,21) =3

LCM(lZ,lS,Zl)% =420

¢t of prime factors for all the three numbers, we get,

29=29x1

Therefore,

HCF(17,23,29) = 1
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LCM(17,23,29) =17 x 23 x 29 =11339
(iii) 8,9 and 25
Writing the product of prime factors for all the three numbers, we get,

8=2x2x2x1

9=3x3x1 \
25=5x5x1 Q%
Therefore,

HCF(8,9,25)=1

LCM(8,9,25) = 2x2x2x3x3x5x5 = 1800

4. Given that HCF (306, 657) = 9, find LCM (306, 657).

Solution: As we know that,

HCFxLCM=Product of the two given numbers

Therefore,

9 x LCM = 306 x 657

LCM = (306x657)/9 = 22338

Hence, LCM(306,657) = 22338

5. Check whether 6" can end with the digit O%e atural number n.

Solution: If the number 6" ends withshe digi
with unit place as 0 or 5 is divisible by 5.

ro (0), then it should be divisible by 5, as we know any number

Prime factorization of 60 = (2x3)

Therefore, the prime fagtorization'of 6»'doesn’t contain prime number 5.

Hence, it is clear tha
the digit O for naturalnu

natural number n, 67is not divisible by 5, and thus it proves that 6 cannot end with
ern.

+13and 7x6x5x4x3x2x1+5arecomposite numbers.

inition of composite number, we know, if a number is composite, then it means it has
1 and itself. Therefore, for the given expression;

Taking 13 as common factor, we get,
=13(7x11x1+1) = 13(77+1) = 13x78 = 13x3x2x13

Hence, 7 x 11 x 13 + 13 is a composite number.
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Now let’s take the other number,
7Tx6x5x4x3x2x1+5

Taking 5 as a common factor, we get,
=5(7x6x4x3x2x1+1) = 5(1008+1) = 5x1009

Hence, 7x6x5x4x3x2x1+5isacomposite number.

7. Thereisacircular path around a sportsfield. Sonia takes 18 minutesto drive oneround o
while Ravi takes 12 minutesfor the same. Supposethey both start at the same point and
and go in the same direction. After how many minuteswill they meet again at the starti int”

Solution: Since, Both Sonia and Ravi move in the same direction and at the same timeNshe metho find the

time when they will be meeting again at the starting point is LCM of 18 and 12.

Therefore, LCM(18,12) = 2x3x3x2x1=36

Hence, Sonia and Ravi will meet again at the starting point after 36 minut

1. Prove that V5 isirrational.

Y

, that /5 s rational

Solutions: Let us assu

dy are co-

Thus, x2 is divisible by 5, so x is also divisible by 5.

Let us say, x = 5k, for some value of k and substituting the value of x in equation (1), we get,
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Sy2 = (5k):=

y2 = 5k2

is divisible by 5 it means y is divisible by 5.

Clearly, x and y are not co-primes. Thus, our assumption about \5 is rational is incorrect.

Hence, \5 is an irrational number. Q
2. Prove that 3 + 2V5 + is irrational. Q
Solutions: Let us assume 3 + 2V5 is rational.

Then we can find co-prime x and y (y # 0) such that 3 + 2V5 = x/y

Rearranging, we get,
25 = i -3
1x
Vs==(--3
5G=3)
Since, x and y are integers, thus,

E-3)

¥y

B3|

is a rational number.

Therefore, 5 is also a rational number. But t adicts the fact that 5 is irrational.
So, we conclude that 3 + 245 is irrationa

3. Provethat thefollowing areirr A

(i) 1~2

(i) 75

(iii) 6 + V2

Solutions:

(i) 12

Let us as % is rational.
Thefl we'can find go-prime x and y (y # 0) such that 1/2 = x/y
Rearranging, We get,

V2 =y/x

Since, x and y are integers, thus, 2 is a rational number, which contradicts the fact that V2 is irrational.

Hence, we can conclude that 1/7?2 is irrational.
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(i) 7V5
Let us assume 7V5 is a rational number.

Then we can find co-prime a and b (b # 0) such that 7V5 = x/y

Rearranging, we get,

N5 =x/Ty \
Since, x and y are integers, thus, V5 is a rational number, which contradicts the fact that V5 is irrati
Hence, we can conclude that 7V5 is irrational.

(iii) 6 +V2

Let us assume 6 +V2 is a rational number.

Then we can find co-primes x and y (y # 0) such that 6 +V2 = x/y.

Rearranging, we get,

V2 =(x/y)—6

Since, x and y are integers, thus (x/y) — 6 is a rational number and or is rational. This contradicts the
fact that V2 is an irrational number.

Hence, we can conclude that 6 +V2 is irrational.

Note: If the denominator has only factors of 2 and 5 or in the form of 2 x5n then it has terminating decimal
expansion.

If the denominator has factors other than 2 and 5 then it has a non-terminating decimal expansion.

(i) 13/3125
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Factorizing the denominator, we get,
3125=5x5x5x5x%x5=5s
Since, the denominator has only 5 as its factor, 13/3125 has a terminating decimal expansion.

(ii) 17/8

Factorizing the denominator, we get, \

Since, the denominator has only 2 as its factor, 17/8 has a terminating decimal expansion.

(iii) 64/455

Factorizing the denominator, we get,

455 = 5x7x13

Since, the denominator is not in the form of 2~ x 5, thus 64/455 has a no inat ecimal expansion.
(iv) 15/ 1600

Factorizing the denominator, we get,

1600 = 2¢x52

Since, the denominator is in the form of 2 x 51, th 1 erminating decimal expansion.

h
(v) 29/343
Factorizing the denominator, we get, Q
343 = 7x7x7 = 73 Since, the denomin&N orm of 2 x 50 thus 29/343 has a non-terminating decimal

expansion.

(Vi)23/(2%5)

Clearly, the denominataqf is in the §orm of 2= x 5n

Hence, 23/ (235?) h decimal expansion.

(Vi) 129/(25

inator is not in the form of 2m x 5n,

1) has a non-terminating decimal expansion.

Since, the denominator has only 5 as its factor, thus, 6/15 has a terminating decimal expansion.

(ix) 35/50
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35/50=7/10
Factorising the denominator, we get,
10=2x5

Since, the denominator is in the form of 2~ x 5~ thus, 35/50 has a terminating decimal expansion.

(x) 77/210 \
77/210 = (7x 11)/ (30 x 7) = 11/30 Q

Factorising the denominator, we get,

30=2x3x5

As you can see, the denominator is not in the form of 2~ x 5 \Hence, 77/210 has
expansion.

2. Write down the decimal expansions of thoserational numbersin Questi ove which have
terminating decimal expansions.

Solutions:
(i) 13/3125
3125)13.00000(0.00416

18750
18750
00000 >

13/3125 =W

(i) 1
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8) 17 (2.125
-16

:z_ %%\

17/8 =2.125

(iii) 64/455 has a non terminating decimal expansion
(iv)15/ 1600

1600) 15.000000 (0.009375

15/1600 = 0.009375

(v) 29/ 343 has a non terminating decimal expansion
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(Vi)23/ (2°59) = 23/(8x25)= 23/200

200) 23.000(0.115

23/ (2:5?) =0.115

(vii) 129/ (2577°) has a non terminating decimal expansi

(viii) 6/15 = 2/5

5)2.0 (0.4
0

(ix) 35/50=7/10

10) 7 (0.7
0

35/50 = Og

(x) 77/210 has a non-terminating decimal expansion.

<

CY
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3. Thefollowing real number s have decimal expansions as given below. In each case, decide whether they
arerational or not. If they arerational, and of theform, p q what can you say about the prime factors of q?

(i) 43.123456789
(ii) 0.120120012000120000. . .

(iii) 43.123456789 \
Solutions: %

(i) 43.123456789 Q
Since it has a terminating decimal expansion, it is a rational number in the form of p/q and & has¥actors of 2 and

5 only.

(i) 0.120120012000120000. . .

Since, it has non-terminating and non- repeating decimal expansion, it is an irra mbeér.
(111) 43.123456789
Since it has non-terminating but repeating decimal expansion, it i€ a ratienal ber in the form of p/q and q

has factors other than 2 and 5.
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