


Q.1 

(a) To demonstrate the given expression using the binomial expansion, we use the 
binomial theorem. The theorem states that for any real number n and any real number 
x, the expansion of (a + b)^n is given by: 

 

(𝑎𝑎 + 𝑏𝑏)𝑛𝑛 = � (𝑛𝑛𝑘𝑘)
𝑛𝑛

𝑘𝑘=0
𝑎𝑎𝑛𝑛−𝑘𝑘𝑏𝑏𝑘𝑘 

 
In this case, we have a = 2, b = -x, and n = 1/2 (since we're dealing with the square 
root). Applying the binomial theorem, we get: 

 

√4 − 𝑥𝑥 = (2 − 𝑥𝑥)
1
2 

 
Using the binomial expansion, we get: 

 

√4 − 𝑥𝑥 = 2 −
1
2 𝑥𝑥 +

1
8 𝑥𝑥

2 − − − − 

 
(b) To check if the expansion is valid for x = 1, we must ensure that the absolute value 
of the ratio of consecutive terms approaches zero as we go further in the expansion. 

 
Let's look at the ratio of the (k+1)-th term to the k-th term: 

�
𝑎𝑎𝑘𝑘+1
𝑎𝑎𝑘𝑘

� = �
�
�

1
2

𝑘𝑘 + 1
�2

1
2−𝑘𝑘−1(−𝑥𝑥)𝑘𝑘+1

�
1
2

𝑘𝑘 + 1
�2

1
2−𝑘𝑘(−𝑥𝑥)𝑘𝑘

�
� 

 
Simplifying this expression  
 

�
𝑎𝑎𝑘𝑘+1
𝑎𝑎𝑘𝑘

� = �
−𝑥𝑥

2(𝑘𝑘 + 1)� 

 
The absolute value of this expression approaches zero as k becomes larger. Therefore, 
the expansion is valid for x = 1. 

 
In conclusion, the binomial expansion is valid for x = 1, and substituting x = 1 into the 
given expression will provide an approximate value for √3. 
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Q.2 

 𝑇𝑇ℎ𝑒𝑒 𝑏𝑏𝑏𝑏𝑛𝑛𝑏𝑏𝑏𝑏𝑏𝑏𝑎𝑎𝑏𝑏 𝑒𝑒𝑥𝑥𝑒𝑒𝑎𝑎𝑛𝑛𝑒𝑒𝑏𝑏𝑏𝑏𝑛𝑛 𝑓𝑓𝑏𝑏𝑓𝑓(1 + 2𝑥𝑥)
4
3 .𝑈𝑈𝑒𝑒𝑏𝑏𝑈𝑈 𝑡𝑡ℎ𝑒𝑒 𝑏𝑏𝑏𝑏𝑛𝑛𝑏𝑏𝑏𝑏𝑏𝑏𝑎𝑎𝑏𝑏 𝑡𝑡ℎ𝑒𝑒𝑏𝑏𝑓𝑓𝑒𝑒𝑏𝑏 𝑏𝑏𝑒𝑒: 

  (1 + 2𝑥𝑥)
4
3 = 1 + 8

3
𝑥𝑥 + 16

9
𝑥𝑥2 +  −−− 

𝑁𝑁𝑏𝑏𝑁𝑁, 

 𝐿𝐿𝑒𝑒𝑡𝑡′𝑒𝑒𝑠𝑠𝑒𝑒𝑒𝑒 𝑡𝑡ℎ𝑏𝑏𝑒𝑒 𝑒𝑒𝑥𝑥𝑒𝑒𝑎𝑎𝑛𝑛𝑒𝑒𝑏𝑏𝑏𝑏𝑛𝑛 𝑡𝑡𝑏𝑏 𝑎𝑎𝑒𝑒𝑒𝑒𝑓𝑓𝑏𝑏𝑥𝑥𝑏𝑏𝑏𝑏𝑎𝑎𝑡𝑡𝑒𝑒 

  √103  𝑏𝑏𝑏𝑏 𝑒𝑒𝑠𝑠𝑏𝑏𝑒𝑒𝑏𝑏𝑡𝑡𝑠𝑠𝑡𝑡𝑏𝑏𝑛𝑛𝑈𝑈 𝑥𝑥 = 1
2
, 

  1 + 2 �1
2
�
1
2 = 1 + 8

3
�1
2
� + 16

9
�1
2
�
2

+ −−− 

𝑆𝑆𝑏𝑏𝑏𝑏𝑒𝑒𝑏𝑏𝑏𝑏𝑓𝑓𝑏𝑏 

  (3)
4
3 = 1 + 4

3
+ 4

9
 

   

 

√103  ≈ 1 +
4
3 +

4
9 

 𝑆𝑆𝑏𝑏,𝐵𝐵𝑏𝑏 𝑠𝑠𝑒𝑒𝑏𝑏𝑛𝑛𝑈𝑈 𝑡𝑡ℎ𝑒𝑒 𝑏𝑏𝑏𝑏𝑛𝑛𝑏𝑏𝑏𝑏𝑏𝑏𝑎𝑎𝑏𝑏 𝑒𝑒𝑥𝑥𝑒𝑒𝑎𝑎𝑛𝑛𝑒𝑒𝑏𝑏𝑏𝑏𝑛𝑛,𝑁𝑁𝑒𝑒 ℎ𝑎𝑎𝑎𝑎𝑒𝑒 𝑎𝑎𝑛𝑛 𝑎𝑎𝑒𝑒𝑒𝑒𝑓𝑓𝑏𝑏𝑥𝑥𝑏𝑏𝑏𝑏𝑎𝑎𝑡𝑡𝑏𝑏𝑏𝑏𝑛𝑛 𝑓𝑓𝑏𝑏𝑓𝑓  

 √103  𝑎𝑎𝑒𝑒 19
9

. 

 

 

 

Q.3 

(1.03)
1
3 = (1 + 003)

1
3 

  = 1 + �1
3
� (0.03) +

�13��
1
3−1�

2!
(0.03)2 + ⋯. 

  = 1 + 0.01 +
�13��−

2
3�

2!
(0.03)2 + ⋯ 

  = 1 + 0.01 +
�13��−

2
3�

2
(0.0009) = 1 + 0.01 − 2

18
(0.0009) 

  = 1 + 0.01 − 1
9
�(0.0009)� = 1 + 0.01− 0.0001 = 1.0099 

  = 1.010  𝑎𝑎𝑒𝑒𝑒𝑒𝑓𝑓𝑏𝑏𝑥𝑥 
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Q.4 

 𝑇𝑇ℎ𝑒𝑒 𝑏𝑏𝑏𝑏𝑛𝑛𝑏𝑏𝑏𝑏𝑏𝑏𝑎𝑎𝑏𝑏 𝑒𝑒𝑥𝑥𝑒𝑒𝑎𝑎𝑛𝑛𝑒𝑒𝑏𝑏𝑏𝑏𝑛𝑛 𝑓𝑓𝑏𝑏𝑓𝑓 (1 − 4𝑥𝑥)
2
3 𝑈𝑈𝑒𝑒𝑏𝑏𝑛𝑛𝑈𝑈 𝑡𝑡ℎ𝑒𝑒 𝑏𝑏𝑏𝑏𝑛𝑛𝑏𝑏𝑏𝑏𝑏𝑏𝑎𝑎𝑏𝑏 𝑡𝑡ℎ𝑒𝑒𝑏𝑏𝑓𝑓𝑒𝑒𝑏𝑏 𝑏𝑏𝑒𝑒: 

  (1 − 4𝑥𝑥)
2
3 = 1 − 8

3
𝑥𝑥 + 16

9
𝑥𝑥2 +  −−− 

𝑁𝑁𝑏𝑏𝑁𝑁, 

 𝐿𝐿𝑒𝑒𝑡𝑡′𝑒𝑒𝑠𝑠𝑒𝑒𝑒𝑒 𝑡𝑡ℎ𝑏𝑏𝑒𝑒 𝑒𝑒𝑥𝑥𝑒𝑒𝑎𝑎𝑛𝑛𝑒𝑒𝑏𝑏𝑏𝑏𝑛𝑛 𝑡𝑡𝑏𝑏 𝑎𝑎𝑒𝑒𝑒𝑒𝑓𝑓𝑏𝑏𝑥𝑥𝑏𝑏𝑏𝑏𝑎𝑎𝑡𝑡𝑒𝑒√23  𝑏𝑏𝑏𝑏 𝑒𝑒𝑠𝑠𝑏𝑏𝑒𝑒𝑏𝑏𝑡𝑡𝑠𝑠𝑡𝑡𝑏𝑏𝑛𝑛𝑈𝑈 𝑥𝑥 = 1
4
 

  �1 − 4 �1
4
��

2
3

= 1 − 8
3
�1
4
� + �16

9
� �1

4
�
2

+ −−− 

𝑆𝑆𝑏𝑏𝑏𝑏𝑒𝑒𝑏𝑏𝑏𝑏𝑓𝑓𝑏𝑏𝑏𝑏𝑛𝑛𝑈𝑈: 

  �1
2
�
2
3 = 1 − 1

3
+ 1

36
 

  √23  ≈ 1 − 1
3

+ 1
36

 

 𝑆𝑆𝑏𝑏, 𝑏𝑏𝑏𝑏 𝑠𝑠𝑒𝑒𝑏𝑏𝑛𝑛𝑈𝑈 𝑡𝑡ℎ𝑒𝑒 𝑏𝑏𝑏𝑏𝑛𝑛𝑏𝑏𝑏𝑏𝑏𝑏𝑎𝑎𝑏𝑏 𝑒𝑒𝑥𝑥𝑒𝑒𝑎𝑎𝑛𝑛𝑒𝑒𝑏𝑏𝑏𝑏𝑛𝑛 𝑁𝑁𝑒𝑒 ℎ𝑎𝑎𝑎𝑎𝑒𝑒 𝑎𝑎𝑛𝑛 𝑎𝑎𝑒𝑒𝑒𝑒𝑓𝑓𝑏𝑏𝑥𝑥𝑏𝑏𝑏𝑏𝑎𝑎𝑡𝑡𝑏𝑏𝑏𝑏𝑛𝑛 𝑓𝑓𝑏𝑏𝑓𝑓 

 √23  𝑎𝑎𝑒𝑒 35
36

. 

 

 

 

Q.5 

    √174  = (17)
1
4 

  = (16 + 1)
1
4 = �16 �1 + 1

16
��

1
4 

  = 16
1
4 �1 + 1

16
�
1
4 

  = (24)
1
4 �1 + �1

4
� � 1

16
� +

�14��
1
4−1�

2!
� 1
16
�
2

+ ⋯� 

  = 2 �1 + 1
64

+
�14��−

3
4�

2
� = 2 �1 + 1

64
− � 3

32
� � 1

256
�� 

  = �1 + 1
64
− 3

8192
� = 2(1 + 0.0156 − 0.0004) 

  = 2(1.0152) = 2.0304 

  = 2.030   𝑎𝑎𝑒𝑒𝑒𝑒𝑓𝑓𝑏𝑏𝑥𝑥 
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Q.6 

 𝑇𝑇ℎ𝑒𝑒 𝑏𝑏𝑏𝑏𝑛𝑛𝑏𝑏𝑏𝑏𝑏𝑏𝑎𝑎𝑏𝑏 𝑒𝑒𝑥𝑥𝑒𝑒𝑎𝑎𝑛𝑛𝑡𝑡𝑏𝑏𝑏𝑏𝑛𝑛 𝑓𝑓𝑏𝑏𝑓𝑓 (1 − 3𝑥𝑥)
4
3 𝑈𝑈𝑒𝑒𝑏𝑏𝑛𝑛𝑈𝑈 𝑡𝑡ℎ𝑒𝑒 𝑏𝑏𝑏𝑏𝑛𝑛𝑏𝑏𝑏𝑏𝑏𝑏𝑎𝑎𝑏𝑏 𝑡𝑡ℎ𝑒𝑒𝑏𝑏𝑓𝑓𝑒𝑒𝑏𝑏 𝑏𝑏𝑒𝑒: 

  (1 − 3𝑥𝑥)
4
3 = 1 − 4x + 18

3
𝑥𝑥2 + −−− 

𝑁𝑁𝑏𝑏𝑁𝑁, 

 𝐿𝐿𝑒𝑒𝑡𝑡′𝑒𝑒𝑠𝑠𝑒𝑒𝑒𝑒 𝑡𝑡ℎ𝑏𝑏𝑒𝑒 𝑏𝑏𝑏𝑏𝑛𝑛𝑏𝑏𝑏𝑏𝑏𝑏𝑎𝑎𝑏𝑏 𝑒𝑒𝑥𝑥𝑒𝑒𝑎𝑎𝑛𝑛𝑒𝑒𝑏𝑏𝑏𝑏𝑛𝑛 𝑡𝑡𝑏𝑏𝑎𝑎𝑒𝑒𝑒𝑒𝑓𝑓𝑏𝑏𝑥𝑥𝑏𝑏𝑏𝑏𝑎𝑎𝑡𝑡𝑒𝑒 �1
2

3  𝑏𝑏𝑏𝑏 𝑒𝑒𝑠𝑠𝑏𝑏𝑒𝑒𝑏𝑏𝑡𝑡𝑠𝑠𝑡𝑡𝑏𝑏𝑛𝑛𝑈𝑈 𝑥𝑥 = 1
6
 

  �1 − 3 �1
6
��

4
3

= 1 − 4 �1
6
� + 18

3
�1
6
�
2

+ −−− 

𝑆𝑆𝑏𝑏𝑏𝑏𝑒𝑒𝑏𝑏𝑏𝑏𝑓𝑓𝑏𝑏𝑏𝑏𝑛𝑛𝑈𝑈: 

  �1
2
�
1
3 = 1 − 2

3
+ 1

18
 

  �1
2

3 ≈ 1 − 2
3

+ 1
18

 

 𝑆𝑆𝑏𝑏, 𝑏𝑏𝑏𝑏 𝑠𝑠𝑒𝑒𝑏𝑏𝑛𝑛𝑈𝑈 𝑡𝑡ℎ𝑒𝑒 𝑏𝑏𝑏𝑏𝑛𝑛𝑏𝑏𝑏𝑏𝑏𝑏𝑎𝑎𝑏𝑏 𝑒𝑒𝑥𝑥𝑒𝑒𝑎𝑎𝑛𝑛𝑒𝑒𝑏𝑏𝑏𝑏𝑛𝑛,𝑁𝑁𝑒𝑒 ℎ𝑎𝑎𝑎𝑎𝑒𝑒 𝑎𝑎𝑛𝑛 𝑎𝑎𝑒𝑒𝑒𝑒𝑓𝑓𝑏𝑏𝑥𝑥𝑏𝑏𝑏𝑏𝑎𝑎𝑡𝑡𝑏𝑏𝑏𝑏𝑛𝑛 𝑓𝑓𝑏𝑏𝑓𝑓  

 �1
2

3   𝑎𝑎𝑒𝑒  17
18

 . 

 

 

 

Q.7 

 𝑇𝑇ℎ𝑒𝑒 𝑏𝑏𝑏𝑏𝑛𝑛𝑏𝑏𝑏𝑏𝑏𝑏𝑎𝑎𝑏𝑏 𝑒𝑒𝑥𝑥𝑒𝑒𝑎𝑎𝑛𝑛𝑒𝑒𝑏𝑏𝑏𝑏𝑛𝑛 𝑓𝑓𝑏𝑏𝑓𝑓 (3 + 2𝑥𝑥)
5
2 𝑈𝑈𝑒𝑒𝑏𝑏𝑛𝑛𝑈𝑈 𝑡𝑡ℎ𝑒𝑒 𝑏𝑏𝑏𝑏𝑛𝑛𝑏𝑏𝑏𝑏𝑏𝑏𝑎𝑎𝑏𝑏 𝑡𝑡ℎ𝑒𝑒𝑏𝑏𝑓𝑓𝑒𝑒𝑏𝑏 𝑏𝑏𝑒𝑒: 

  (3 + 2𝑥𝑥)
5
2 = 243 + 405𝑥𝑥 + 270𝑥𝑥2 + −− − 

𝑁𝑁𝑏𝑏𝑁𝑁, 

 𝐿𝐿𝑒𝑒𝑡𝑡′𝑒𝑒𝑠𝑠𝑒𝑒𝑒𝑒 𝑡𝑡ℎ𝑏𝑏𝑒𝑒 𝑒𝑒𝑥𝑥𝑒𝑒𝑎𝑎𝑛𝑛𝑒𝑒𝑏𝑏𝑏𝑏𝑛𝑛 𝑡𝑡𝑏𝑏 𝑎𝑎𝑒𝑒𝑒𝑒𝑓𝑓𝑏𝑏𝑥𝑥𝑏𝑏𝑏𝑏𝑎𝑎𝑡𝑡𝑒𝑒  √11 𝑏𝑏𝑏𝑏 𝑒𝑒𝑠𝑠𝑏𝑏𝑒𝑒𝑡𝑡𝑏𝑏𝑡𝑡𝑠𝑠𝑡𝑡𝑏𝑏𝑛𝑛𝑈𝑈 𝑥𝑥 = 4 

  �3 + 2(4)�
5
2 = 243 + 405(4) + 270(4)2 + −−− 

𝑆𝑆𝑏𝑏𝑏𝑏𝑒𝑒𝑏𝑏𝑏𝑏𝑏𝑏𝑓𝑓𝑏𝑏𝑏𝑏𝑛𝑛𝑈𝑈: 

(11)
1
2 = 243 + 1620 + 4320 

  √11 ≈ 6183 

 𝑆𝑆𝑏𝑏, 𝑏𝑏𝑏𝑏 𝑠𝑠𝑒𝑒𝑏𝑏𝑛𝑛𝑈𝑈 𝑡𝑡ℎ𝑒𝑒 𝑏𝑏𝑏𝑏𝑛𝑛𝑏𝑏𝑏𝑏𝑏𝑏𝑎𝑎𝑏𝑏 𝑒𝑒𝑥𝑥𝑒𝑒𝑎𝑎𝑛𝑛𝑒𝑒𝑏𝑏𝑏𝑏𝑛𝑛,𝑁𝑁𝑒𝑒 ℎ𝑎𝑎𝑎𝑎𝑒𝑒 𝑎𝑎𝑛𝑛 𝑏𝑏𝑒𝑒𝑒𝑒𝑓𝑓𝑏𝑏𝑥𝑥𝑏𝑏𝑏𝑏𝑎𝑎𝑡𝑡𝑏𝑏𝑏𝑏𝑛𝑛 𝑓𝑓𝑏𝑏𝑓𝑓  

 √11 = 6183. 
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Q.8 

  𝑇𝑇ℎ𝑒𝑒 𝑏𝑏𝑏𝑏𝑛𝑛𝑏𝑏𝑓𝑓𝑏𝑏𝑎𝑎𝑏𝑏 𝑒𝑒𝑥𝑥𝑒𝑒𝑎𝑎𝑛𝑛𝑒𝑒𝑏𝑏𝑏𝑏𝑛𝑛 𝑓𝑓𝑏𝑏𝑓𝑓 (1− 5𝑥𝑥)
2
3 𝑈𝑈𝑒𝑒𝑏𝑏𝑛𝑛𝑈𝑈 𝑡𝑡ℎ𝑒𝑒 𝑏𝑏𝑏𝑏𝑛𝑛𝑏𝑏𝑓𝑓𝑏𝑏𝑎𝑎𝑏𝑏 𝑡𝑡ℎ𝑒𝑒𝑏𝑏𝑓𝑓𝑒𝑒𝑏𝑏 𝑏𝑏𝑒𝑒: 

  (1 − 5𝑥𝑥)
2
3 = 1 − 10

3
𝑥𝑥 + 40

9
𝑥𝑥2 + −− − 

𝑁𝑁𝑏𝑏𝑁𝑁,  

 𝐿𝐿𝑒𝑒𝑡𝑡′𝑒𝑒𝑠𝑠𝑒𝑒𝑒𝑒 𝑡𝑡ℎ𝑒𝑒 𝑒𝑒𝑥𝑥𝑒𝑒𝑎𝑎𝑛𝑛𝑒𝑒𝑏𝑏𝑏𝑏𝑛𝑛 𝑡𝑡𝑏𝑏 𝑎𝑎𝑒𝑒𝑒𝑒𝑓𝑓𝑏𝑏𝑥𝑥𝑏𝑏𝑏𝑏𝑎𝑎𝑡𝑡𝑒𝑒 �1
2

3  𝑏𝑏𝑏𝑏 𝑒𝑒𝑠𝑠𝑏𝑏𝑒𝑒𝑏𝑏𝑡𝑡𝑠𝑠𝑡𝑡𝑏𝑏𝑛𝑛𝑈𝑈 𝑥𝑥 = 1
5
 

  �1 − 5 �1
5
��

2
3

= 1 − 10
3
�1
5
� + 40

9
�1
5
�
2

+ −− − 

𝑆𝑆𝑏𝑏𝑏𝑏𝑒𝑒𝑏𝑏𝑏𝑏𝑓𝑓𝑏𝑏𝑏𝑏𝑛𝑛𝑈𝑈: 

  �1
2
�
1
3 = 1 − 2
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2

3  𝑎𝑎𝑒𝑒 43
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