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8. Prove that 4th Power of an odd integer is expressible in the form of 16n + 1 for natural number n 

 

9. Prove that every positive integer different from 1 can be expressed as a product of nonnegative power of 2 

and an odd number 

Solution: Any odd number can be written as the product of a non-negative power of 2 and an odd number.  

Let n be an odd number. Then n = 20  n = 1  n = n 

For even numbers, we can follow the Fundamental Theorem of Arithmetic. The theorem states that every integer 

can be written as the product of prime numbers.  

It says that an even number n will have 2 as a prime factor.  

Let n be an even number where n is a power of two and can be written as n = 2k  1 , since 1 is an odd number, and 

the prime factorization of n = (2k  p1  p2  ………pn ), where k is some positive integer, and p1,p2…………, pn are 

primes. Since p1,p2…………, pn are prime numbers greater than two, they are odd.  

Therefore their product will also be odd. Thus n can be written as the product of a power of two and an odd number 

10. Let a, b, c and d be positive rationals such that a + b = c + d , then either a = c and b = d or b and d are 

squares of rational numbers.  

Solution: Given:  

Case: (i) if a = c => a + b = c + d  will be written as  b = d  => b = d 

Case(ii) if  a  c then let a = c + k where k is rational number and k  0 

 => a + b = c + d  will be written as  c + k + b = c + d   

 k + b =  d   

 Squaring both sides we get (k + b)2 =  (d )2  

 K2 + b + 2kb = d  

 b  = 
𝑑−𝑘2−𝑏

2𝑘
 

 Rational number = Irrational number 

Hence, b  is irrational .This is only possible only when b is square of rational number 

Thus, d is also the square of rational number as k + b = d 

11. Write the HCF and LCM of the smallest odd composite number and the smallest odd prime number.  

Solution: 

Smallest odd prime number = 3 

Smallest odd composite number = 9 

H.C.F. of (3, 9) = 3 

L.C.M. of (3, 9) = 9 
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12. If an odd number p divides q2 then will it divide q3 also. State the reason 

Solution: Given an odd number p divides q². 

⇒ p is a factor of q² or  
𝑞2

𝑝
  gives 0 as a remainder. 

Now, q² × q = q³, and p is a factor of q²,  

Hence it will also be a factor of q² × q. 

⇒ p is a factor of q³ 

Therefore, p will divide q³ also. 

In general, we can say that if p divides q² then it will also divide qⁿ, where n is a natural number (n ≥ 2). 

13. Show that n2 leaves the remainder 1 when divided by 8, where n is an odd positive integer. 

Solution:  Let n = 4a + 1 

n2 = (4a + 1)2 = 16𝑎2 + 8𝑎 + 1 = 8(𝑎2 + 𝑎 ) + 1 = 8 𝑘 + 1 

14. Prove that if n is odd then n2 – 1 is divisible by 8. 

Solution: Let n = 4a + 1 

n2 – 1 = (4𝑎 +  1)2   −  1  = 16𝑎2 + 8𝑎 + 1 − 1  = 8(𝑎2 + 𝑎 ) = 8 𝑘  where k = 𝑎2 + 𝑎 

15. Pens are sold in pack of 8 and notepads are sold in pack of 12. Find the least number of pack of each type 

that one should buy so that there are equal number of pen and notepads [CBSE 2014] 

Solution:  LCM of 8 and 12 is 24;   

The least number of pack the pack of pen = 
22

8
  = 3 ; 

The least number of pack the pack of note book = pen = 
24

12
 =  2 

16. A boy with collection of marbles realizes that if he makes a group of 5 or 6 marbles at time there are 

always two marbles left. Can you explain why the boy can’t have prime numbers of merles? 

Solution: Given that, He makes a group of 5 or 6 marbles at time there are always two marbles left.  

According to Euclid’s Division lemma: a = bq + r  

Then, Numbers of marble =  5 𝑚 +  2 𝑜𝑟 6 𝑛 +  2. 

 As remainder is 2, when it is divided by 5 𝑜𝑟 6.    

Thus, number of marbles must be =  (𝑡ℎ𝑒 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑒 𝑜𝑓 5 ×  6)  +  2  

=>  30 𝑚 +  2 =  2 (15 𝑚 +  1) = even number.     

So, it cannot be a prime number 

17. A school library has 280 science journals and 300 math’s journals. Students were told to stack these 

journals in such a way that each stack contains equal number of journals. Determine the number of stacks of 

science and maths journals. What is the benefit of library in student life? 

Solution:  Since, each stack contains equal number of journals.   

=> Number of journals in each stack  = HCF (280, 300) = 20   

=> Number of stacks of science journals  = 280/20 = 14   

Number of stacks of maths journals = 300/20 = 15 ,  

Library helps students to develop life-long learning skills. 
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