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INTRODUCTION 

We have been ideally made familiar with the Number System in detail in class IX. We perhaps know now 
how to apply the basic arithmetic operations viz. addition, subtraction, multiplication and division on the 
natural numbers, integers, rational as well as irrational numbers. We have been taught to locate irrational 
numbers on the number line as well, we also are aware of Laws of Exponents of Real Numbers. I’m not 
absolutely right though I hate to admit it. (Pardon me, if you are quite an expert in all these!) 

In our current discussion, we shall do a recall of divisibility on integers and shall state some important 
properties such as, Euclid’s Division Lemma, Euclid’s Division Algorithm and the Fundamental 
Theorem of Arithmetic. All these shall be used in the remaining part of this chapter to explore and gain 
more knowledge about integers and real numbers. We shall use Euclid’s Lemma to find HCF (Highest 
Common Factor) of integers; Fundamental Theorem of Arithmetic shall be used to find the HCF as well 
as LCM (Lowest Common Multiple) of integers. We shall learn to check irrationality of an irrational 
number by using contradiction. At the last we shall learn how to decipher without actual division, whether 

a rational number 
p

q
, 0q  (say) has a terminating or non-terminating decimal expansion.  

Before we start, we shall have a quick recap of the Number System for your benefit. 

01. Natural numbers: The numbers used in ordinary counting i.e. 1, 2, 3… are called natural numbers 
(and positive integers as well). The collection (set) of natural numbers is denoted by N. Also if we include 
0 to the set of natural numbers, we get set of the whole numbers which is denoted by the symbol W. 

02. Integers: The numbers ... 3, 2, 1,0,1,2,3,...    are called integers. The set of integers is denoted by the 
symbol I or Z. Though now we use Z to symbolize the set of integers. 

 Also from the above discussion, it is evident that integers are of three types viz.: 

 a) Positive integers i.e. +Z =1,2,3,...  

 b) Negative integers i.e. Z = 1, 2, 3,...     
 c) Zero integer i.e. non-positive and non-negative integer. 

03. Rational numbers: A number of the form 
p

q
, where p and q are integers and 0q , is called a rational 

number. The set of rational numbers is denoted by Q. 
  Zero being an integer, is also a rational number. 

04. Irrational numbers: An irrational number has a non-terminating and non-repeating decimal 

representation i.e. it can not be expressed in the form of 
p

q
. The set of irrational numbers is denoted by 

the letter T. Few examples of irrational numbers are 32, 5 7, 8 3,3 7, 5, , π,...  e etc.  

  Note that π  is irrational while 
22

7
 is rational. 

05. Real numbers: The set of all numbers either rational or irrational, is called real number. Set of all the 
real numbers is denoted by R. 

06. Laws of exponents or Indices: 

a) a .a a m n m n  b) 
a

a
a


m

m n

n
  c) (a ) am n mn    d) (a ) an m mn    

e) 0a 1   f) a .b (ab)m m m  g) 
a b

b a


   

   
   

m m

  h) 
1

a
a

 n

n
. 

†The above discussion has been done for the benefit of the reader. I understand you have been taught all 

these many a times, yet you tend to forget them. They can be memorized, just start doing this–  regular 
revision for a few days and use them as often you can.  And believe me,  after  some time they will be on  
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your tips! And obviously, those who are familiar with all these, they may skip this discussion. 
 
Now we shall cover our syllabus of class 10. 
 
01. The meaning of Lemma and Algorithm: A lemma is an already proven statement which helps in 
proving another statement. Also algorithm basically means the steps. It is a series of some rules which are 
given step wise to solve similar kind of problems. 

02. Euclid’s Division Lemma: Given two positive integers a and b, there exist unique integers q and r 
satisfying , 0   a bq r r b . Here a, b, q and r are called dividend, divisor, quotient and the remainder 

respectively. 

03. Finding HCF of two positive integers a and b (such that a > b) using Euclid’s division algorithm: 

 STEP1- By applying Euclid’s division algorithm, find q and r where , 0   a bq r r b . 

 STEP2- If 0r , then the HCF of the numbers a and b is “ b ”. If 0r , then apply the division  
  algorithm to b and r taking b as the new dividend and r as the new divisor.  
 STEP3- Continue this process till the remainder comes zero. When the remainder comes zero, the 
  divisor at that stage is the required HCF of the numbers a and b.  
 
 
 
 
 
 
 Here in our syllabus, Euclid’s division lemma is stated for only positive integers.  However it can be 
extended for all the integers except zero (as b 0) . 

04. Fundamental Theorem of Arithmetic: Every composite number can be expressed (i.e. factorised) as a 
product of primes, and this factorization is unique, apart from the order in which the prime factors occur. 

 

 

05. Finding the HCF and LCM of two integers using Fundamental Theorem of Arithmetic: 
 STEP1- Factorize each of the given integers and then express them as a product of powers of the 
  primes. 
 STEP2- To find the HCF, identify the common prime factors and then find the smallest exponent 
  (power) of these common factors. Now raise these common prime factors to their smallest 
  exponents and multiply each of these to obtain the HCF. 
 STEP3- To find the LCM, list all the prime factors occurring in the prime factorization of the given 
  integers. For each of these factors, find the greatest exponent and raise each prime factor to 
  the greatest exponent and multiply each of these to obtain the LCM. 

 Do you notice that to find the HCF (Highest Common Factor), we take the smallest exponents of the 
common prime factors. Whereas in the case of LCM (Lowest Common Multiple), we take those factors 
which are with the largest exponents. 

Remark To find the LCM (or HCF) of two integers a and b, we can use the relation given here if we know 
already their HCF (or LCM):   a b (HCF) (LCM). 

06. Theorem: If a prime number p divides a2, then p also divides a where a is a positive integer. That is, if 
2 a pq , then a p  where q and   are positive integers. 

07. Condition for a Rational number to have Terminating Decimal Expansion: A rational number 

having terminating decimal expansion can always be expressed in the form of 
p

q
 where p and q are co-

primes and the prime factorization of denominator i.e., q is of the form 2 5m n  where m and n are non- 
negative integers. 

 
Understanding the meaning of HCF: 

The common divisors of 24 and 36 are 1, 2, 3, 4, 6 and 12. The 
largest among these divisors is 12. This is called Greatest 

Common Divisor (GCD) or Highest Common Factor (HCF). 

You must remember that a prime number is divisible by only itself and one. Also note that 
one (i.e. 1) is not considered as a prime number. 
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 If a rational number expressed in the form of 
p

q
 is such that q is not of the form 2 5m n , then decimal 

expansion of 
p

q
 is non- terminating i.e. it has repeating decimal expansion. 

Remark If for a rational number 
p

q
, the denominator q is of the form 2 5m n  then, it terminates after k 

places of decimals where k is the largest of m and n. 

 
 

WORKED OUT ILLUSTRATIVE EXAMPLES 

Ex01. Using Euclid’s division algorithm, find the HCF of 210 and 55. 
Sol. Clearly 201 > 55. Applying Euclid’s division lemma to 210 and 55, we get 

       210 55 3+45 ... i   

   55 45 1+10 ... ii =  

   45 10 4+5 ... iii =  

   10 5 2+0  ... iv    

The remainder at the (iv) stage is zero. So, the divisor at this stage i.e. 5 is the HCF of 210 and 55. 

Ex02. Show that the square of any positive integer is either of the form 3m  or 3 1m  for some positive 
integer m.  
Sol. Let a be any positive integer. Then, it is of the form 3m  or 3 1m  or 3 2m . Now we have the 
following cases: 
 Case I  When 3a m  

 2 2 2 2 2(3 ) 9 3(3 ) 3 , 3     a m m m q where q m  

 Case II  When 3 1 a m  

 2 2 2(3 1) 9 6 1 3 (3 2) 1 3 1, (3 2)            a m m m m m q where q m m  

 Case II  When 3 2 a m  

 2 2 2 2 2(3 2) 9 12 4 3(3 4 1) 1 3 1, 3 4 1              a m m m m m q where q m m .     [H.P.] 

Ex03. Prove that there is no natural number n for which 6n  ends with the digit zero. 
Sol. It is evident that any positive integer ending with the digit zero has to be divisible by 5 and 2 so, its 
prime factorization must contain the primes 5 and 2 both. 

 We have, 6 (2 3) 2 3   n n n n .  

It is observed that the primes in this factorization are 2 and 3. So by uniqueness of the Fundamental 

Theorem of Arithmetic, there is no other prime in the factorization of 6n . 

  5 does not occur in the prime factorization of 6n  for any value of n. 

  6n  does not end with the digit zero for any natural number n. 

Ex04. Find the HCF and LCM of 90 and 144 by the prime factorization method. 

Sol. We have, 290 2 3 5    and 4 2144 2 3  . 

 1 2HCF(90,144) 2 3 18    and, 

 4 2 1LCM(90,144) 2 3 5 720    . 

Ex05. Prove that 5  is an irrational number. 

PROOF: Let us assume that 5  is rational number. 

 As 5  is rational, so there exists two coprime integers a  and b  where 0b  such that 

        5 
a

b
 

      So,   5a b  
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 Squaring on both the sides, we get: 2 25 ...(i)a b  

 Therefore, 5 divides 2a  and hence 5 divides a  as well. 
    So, we can write: 5a c . 

 Substituting the value of a  in (i), we get: 2 2(5 ) 5c b  

              2 225 5 c b  

                2 25 b c . 

 This means that 5 divides 2b  and hence 5 divides b  as well. 
 Therefore, a  and b  have at least 5 as a common factor i.e. they are not coprimes. 

 This leads to the contradiction which has arisen due to our incorrect assumption that 5  is rational. 

 Hence 5  is irrational number.        [H.P.] 

Ex06. Prove that 5 2 3  is an irrational. 

PROOF: Let us assume that 5 2 3  is rational. 

 Then there exists two coprime integers a  and b  where 0b  such that 

        5 2 3 
a

b
 

      So, 
5

3
2 2

 
a

b
 

             
5

3
2


 

b a

b
 

 Since a  and b  are integers, so 
5

2

b a

b
 is rational, and so 3  is rational as well. 

 But this contradicts the fact that 3  is irrational. 

 This contradiction has arisen because of our incorrect assumption that 5 2 3  is rational. 

 Hence 5 2 3  is irrational.         [H.P.] 

Ex07. State whether 
3 2

23

2 .5
 will have a terminating decimal expansion or a non-terminating repeating 

decimal expansion? Also, find the number of places of decimals after which the decimal expansion 
terminates if it has a terminating decimal expansion. 

Sol. It is clearly seen that the prime factorization of denominator of 
3 2

23

2 .5
 is of the form 2 .5m n . So, it has 

terminating decimal expansion which terminates after 3 places of decimal. 

Ex08. Find the largest number which divides 245 and 1029 leaving remainder 5 in each case.  
Sol. It is said that the required number leaves remainder 5 when it divides 245 and 1029. This means 
245 5 240   and 1029 5 1024   are completely divisible by the required number. This implies that the 
required number is a common factor of 240 and 1024. It is also said that this required number is the largest 
number satisfying the given conditions. Therefore, it follows that the required number is HCF of 240 and 
1024. 

We have, 4240 2 3 5    and 101024 2 . 

So, 4HCF(240, 1024) 2 16  . 

Hence, required number is 16. 
 

 

EXERCISE FOR PRACTICE 

Q01. Fill in the blanks in the following: 
 a) The sequence of well defined steps to solve any problem is known as___________________. 

 b) Numbers having non-terminating, non-repeating decimal expansion are known as_____________. 

 c) A proven statement used as a stepping stone towards the proof of another statement is known 
 as_________. 
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 d) Fundamental Theorem of Arithmetic states ___________________________________. 
 e) The probable factors of the denominator of rational number having terminating decimal expansion is 
 of the form___________. 

 f) The prime factorization of composite numbers is_________________. 

 g) The algorithm which is used to find the HCF of two positive numbers is__________________. 

 h) For any two numbers, HCF LCM _____________   of numbers. 

 i) If a and b be two prime numbers then, HCF(a, b) = _________ and LCM(a, b) = _________. 

 j) If x is a rational number and y is irrational then, xy is _______________ number. 

Q02. Write a rational number between 2  and 3 .      .3/2Ans  

Q03. What will be the value of 0.3 0.4 ?        .7/9Ans  

Q04. Evaluate 18 50 . What type of number is it, rational or irrational?  .30;RationalAns  

Q05. If 4 a q r  then what are the conditions for a and r?      . : Positive integer s.t. 4; 0 4  Ans a a r  

Q06. What is the smallest number by which 5 3  be multiplied to make it a rational number? Also find 

the number so obtained.         . 5 3;2 Ans  

Q07. Write the digit at the unit’s place of 9n where Zn .       .For even power 1;for odd power 9 Ans  

Q08. Find one rational and one irrational number between 3  and 5 .  
1

.2; 3etc.
2




Ans  

Q09. If the number np  were to end with the digit 0 then, what are the possible value(s) of p? 

            .10's multipleAns  

Q10. There is a circular path around a sports field. Preeti takes 18minutes to complete one round of the field, 
 while Renu takes 12minutes for the same. Suppose they both start at the same point and at the same 
 time, and go in the same direction. After how many minutes will they meet again at the same point? 

            .36minutesAns  

Q11. State Euclid’s Division Lemma and hence find the HCF of 28 and 16.      

Q12. Using Euclid’s Division Algorithm, find the HCF of 9828 and 14742. 

Q13. Find the HCF of the followings: 
 a) 72 and 120  b) 52 and 130  c) 960 and 432  d) 4052 and 12576 

Q14. Find the greatest common factor of 2730 and 9350. 

Q15. Find HCF of 56, 96 and 324 by Euclid’s division algorithm.     .4Ans   

Q16. State Fundamental Theorem of Arithmetic and hence find the LCM of 867 and 255. 

Q17. a) If LCM(480, 672) = 3360, find HCF(480, 672).     [Ans.96 
 b) If HCF(306, 657) = 9, find LCM(306, 657).      [Ans.22338 
Q18. Find  HCF LCM for the numbers 100 and 190.     [Ans.19000 

Q19. State Fundamental Theorem of Arithmetic and hence find the unique factorization of 120.           

            3.2 3 5  Ans  

Q20. Find the LCM and HCF of 120 and 144 by using Fundamental Theorem of Arithmetic.       .720; 24Ans  

Q21. Write the HCF of smallest composite number and the smallest prime number.   .2Ans  

Q22. The LCM of two numbers is thrice its HCF. The sum of LCM and HCF is 64. If one of the numbers is 

 48, find the other number.          .16Ans  

Q23. Find HCF of 81 and 237. Express it as a linear combination of 81 and 237.   

         .3 237 81 ; such that 13, 38    Ans x y x y  

Q24.  If the HCF of 210 and 55 is expressible in the form of 210 5 55  y , find the value of y.  . 19Ans  

Q25. Can two numbers have 12 as their HCF and 340 as their LCM? Explain. 

         :No, LCM is always multiple of HCFHint  



MATHEMATICIA for Class 10 (Exclusively for SA – I) By OP Gupta (INDIRA AWARD Winner) 

For all your Maths queries, please visit at : www.theOPGupta.com | Call @ +919718240480 6 
  

 

Q26. Check whether there is any natural number n for which 4n  can end with the digit zero.   .NoAns  

Q27. Check whether there is any natural number n for which 34n  can end with the digit zero.  .NoAns  

Q28. Show that 9n  can never end with the digit zero. 

Q29. If 
p

q
 is a rational number ( 0)q , what is the condition on q so that the decimal representation of 

p

q
 is 

 terminating?       .Primefactorization of should beof theform 2 5
m nAns q  

Q30. Find whether the decimal representation of the numbers (a) 
51

120
 (b) 

637

7280
 is terminating or non-

 terminating. 
Q31. The decimal expansion of following numbers will terminate after how many places: 

 a)
4 3

47

2 5
  b)

3

359

2 5
   c)

2 2

503

2 5
               .Four, three & two placesAns  

Q32. Without actually performing the long division, state whether 
543

225
 has a terminating decimal expansion 

 or non-terminating recurring decimal expansion. 

Q33. What type of decimal expansion will 3  represent? After how many places will the decimal expansion 

 terminate? 

Q34. Without actual division, find whether the rational number 
3 2

1323

6 35
 has a terminating or a non-

 terminating decimal expansion? 

Q35. Write whether the rational number 
51

1500
 will have a terminating decimal expansion or non-terminating 

 repeating decimal expansion. 

Q36. After how many places of decimals, the decimal expansion of the rational number 
43

2000
 will terminate? 

Q37. Prove that 13  is irrational.     Q38. Prove that 
1

2
 is irrational. 

Q39. Prove that 2 3 7  is irrational.   Q40. Prove that 7 5  is an irrational number. 

Q41. Prove that 5 2 3  is an irrational number.  Q42. Show that 5 3  is irrational. 

Q43. Show that 
1

2 5
 is not rational number.  Q44. Prove that 

2
5 3

7
  is irrational. 

Q45. Prove that for any prime positive integer p , p  is an irrational number. 

Q46. Complete the missing entries in the adjacent factor tree: 
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 Q47. Show that only one out of , 2a a  and 4a  is divisible by 3. 

 Q48. Sow that square of any positive odd integer is of the form 8q+1  for 

  some positive integer q . 

 Q49. Show that any positive even integer is of the form 8p, 8p+2, 8p+4 
  and 8p+6, where p is some integer. 

 Q50. Show that the product of three consecutive natural numbers is  
  divisible by 6.  

Q51. Show that any positive odd integer is of the form 6p +1 , 6p +3  or 

 6 5p  where p is some integer. 
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     01.NUMBER SYSTEM & REAL NUMBERS 

Mathematics is incredibly wonderful, but to get to the point where you can  
see how great it is, you must learn your basics well! 

 
Q01. The smallest prime number is: 
 (a) 0    (b) 1   (c) 2   (d) 3 
Q02. The sum of first five prime numbers is: 
 (a) 26   (b) 15   (c) 39   (d) 28 
Q03. Total prime numbers between 1 and 100 are: 
 (a) 31   (b) 25   (c) 22   (d) 20 
Q04. The unit’s digit obtained on simplifying 207×781×39×94 is: 
 (a) 9   (b) 1   (c) 7   (d) 2 

Q05. The number 3  is a/an: 
 (a) integer  (b) rational number (c) irrational number (d) None of these 

Q06. The HCF and LCM of 6, 72 and 120 is: 
 (a) 8, 360  (b) 6, 340  (c) 6, 360  (d) None of these 
Q07. The total number of even prime numbers is: 
 (a) 0   (b) 1   (c) 2   (d) None of these 
Q08. 22/7 is a: 
 (a) prime number (b) an integer  (c) a rational number (d) an irrational number 

Q09. The sum of two numbers is 37 and their product is 342. The numbers are: 
 (a) 18, 19  (b) 23, 14  (c) 24, 13  (d) 28, 9 

Q10. A number is as bigger than 22 as much it is smaller than 72. The number is: 
 (a) 92   (b) 47   (c) 24   (d) None of these 

Q11. If HCF and LCM of two numbers are 4 and 9696, then the product of two numbers is: 
 (a) 9696  (b) 24242  (c) 38784  (d) 4848 

Q12. 5 2 3   is: 
 (a) a natural number (b) an integer  (c) a rational number (d) an irrational number 

Q13. If 
3 2 6 9

9 49 7

7 81 9


     

      
     

x

 then, the value of x is: 

 (a) 12   (b) 9   (c) 8   (d) 6 

Q14. The number .211 2111 21111 211111… is a: 
 (a) terminating decimal     (b)  non-terminating repeating decimal 
 (c) non-terminating decimal which is non-repeating  (d) None of these 

Q15. If 32nm , where m and n are positive integers, then the value of mnn  is: 

 (a) 32   (b) 25   (c) 105    (d) 255  

Q16. Any one of the numbers , 2a a  and 4a  is a multiple of: 

 (a) 2   (b) 3   (c) 5   (d) 7 

Q17. If p is a prime number and p divides 2k , then p divides: 

 (a) 22k    (b) k    (c) 3k    (d) None of these 

Q18. If the HCF of 85 and 153 is expressible in the form of 85 153n  then, the value of n is: 

 (a) 3   (b) 2   (c) 4   (d) 1 

Q19. Given that LCM (91, 26) = 182 then, HCF (91, 26) is: 
 (a) 13   (b) 26   (c) 7   (d) 9 

Q20. Out of the four numbers (i)
3

1
5

5

 
 

 
 (ii) 2.123123  (iii) 2.123123...  (iv)    2 3 2 2 3 2  , the

 rational number is: 
 (a) i   (b) ii   (c) iii   (d) iv 

Q21. 7 11 13 6    is: 

 (a) a prime number (b) a composite number (c) an even number (d) None 

Q22. If  5
nnp a  , for np  to end with the digit zero _______a   for any natural number n: 
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 (a) any natural number (b) an odd number (c) any even number (d) None 

Q23. HCF is always: 
 (a) multiple of LCM (b) factor of LCM (c) divisible by LCM (d) Option a and c both 

Q24. In Euclid’s division lemma where a bq r   and a, b are positive integers, which one is correct: 

 (a) 0 r b    (b) 0 r b    (c) 0 r b    (d) 0 r b   

Q25. If p is a positive rational number which is not a perfect square then, 3 p  is: 

 (a) an integer  (b) rational number (c) irrational number (d) Option (a) and (c) both 

Q26. 2 5  is: 
 (a) a rational number (b) a natural number (c) equal to zero (d) an irrational number 

Q27. The number given below which always ends with the digit 6 for all natural nos. n is: 

 (a) 4n    (b) 2n    (c) 6n    (d) 8n  

Q28.    2 5 5 2   is: 

 (a) a rational number (b) a natural number (c) equal to zero (d) an irrational number 

Q29. Let 
2 3

7

2 5
x 


 be a rational number. Then x has decimal expansion which terminates: 

 (a) after four places of decimal   (b) after three places of decimal 
 (c) after two places of decimal   (d) after five places of decimal 

Q30. The decimal expansion of 
63

72 175
 is: 
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