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8. BINOMIAL THEOREM 

Binomial Theorem for Positive Integral Indices 

Let us have a look at the following identities done earlier: 

(a+ b)0 = 1                         a + b  0 

(a+ b)1 = a + b 

(a+ b)2 = a2 + 2ab + b2 

(a+ b)3 = a3 + 3a2b + 3ab2 + b3 

(a+ b)4 = (a + b)3 (a + b) = a4 + 4a3b + 6a2b2 + 4ab3 + b4 

In these expansions, we observe that 

(i) The total number of terms in the expansion is one more than the index. For 

example, in the expansion of (a + b)2, number of terms is 3 whereas the index 

of (a + b)2 is 2. 

(ii) Powers of the first quantity ‘a’ go on decreasing by 1 whereas the powers of 

the second quantity ‘b’ increase by 1, in the successive terms. 

(iii) In each term of the expansion, the sum of the indices of a and b is the same 

and is equal to the index of a + b. 

Binomial theorem for any positive integer n, 

(a + b)n = nC0a
n + nC1a

n–1b + nC2a
n–2 b2 + ...+ nCn – 1a.bn–1 + nCnb

n 
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Example 5 

Find (a + b)4 – (a – b)4. Hence, evaluate (√3 + √2)4 − (√3 − √2)4 

Solution 
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Example 6 

Find (x + 1)6 + (x – 1)6. Hence or otherwise evaluate (√2 + 1)6 − (√2 − 1)6 

Solution 

 

 
 

General and Middle Terms 

1. In the binomial expansion for (a + b)n, we observe that the first term is 
nC0a

n, the second term is nC1a
n–1b, the third term is nC2a

n–2b2, and so on. Looking 

at the pattern of the successive terms we can say that the (r + 1)th term is 

 nCra
n–rbr. The (r + 1)th term is also called the general term of the expansion 

(a + b)n. It is denoted by Tr+1. Thus Tr+1 = nCr a
n–rbr 

general term Tr+1 = nCr a
n–rbr. 
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PYQ & EXPECTED QUESTIONS 

Q)  

i) The number of terms in the expansion of (
𝑥

3
+ 9𝑦)10 is _____.(IMP-2013) 

ii) Find the middle term in the above expansion. 

Ans:  
i) 10+1 = 11 terms 

ii)  

 
Q)  

i) Find the general term in the expansion of (x + y)n 

ii) Find the middle term in the expansion of (2𝑥 +
1

3𝑦
)18            (MARCH-2014) 

Ans:  
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Q) 

i) Write the general term in the expansion of (a + b)n  

ii) Find the 9th term in the expansion of (
𝑥

2
+

6

𝑥2
)12           (IMP-2014) 

Ans:  

 
Q) 

Consider the expansion of (
𝑥

9
+ 9𝑦)2𝑛                                        (MARCH-2011) 

i) The number of terms in the expansion is _____ 

(a) 2n 

(b) n+1 

(c) 2n+1 

(d) 2n-1 

ii) What is its (n+1)th term? 

iii) If n = 5, find its middle term. 

Ans: 
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