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Part-A 

Answer any FIVE Questions                                             (𝟓 ×  𝟏𝟓 = 𝟕𝟓 𝒎𝒂𝒓𝒌𝒔) 

1. (i) Differentiate 
sin 𝑥

1+tan 𝑥
 with respect to 𝑥. 

(ii) If 𝑥 = 𝑎(𝑡 − sin 𝑡) and 𝑦 = 𝑎(1 − cos 𝑡) find 
𝑑𝑦

𝑑𝑥
 . 

2. (ii) Find 𝑦𝑛 where 𝑦 =
𝑥2

(𝑥−1)2(𝑥+2)
 

(ii) If 𝑦 = (𝑥 + √1 + 𝑥2)
𝑚

 show that 

 (𝑥2 + 1)𝑦𝑛+2 + (2𝑛 + 1)𝑥𝑦𝑛+1 + (𝑛2 − 𝑚2)𝑦𝑛 = 0. 

3. (i) Find the maximum value of  
𝑙𝑜𝑔𝑥

𝑥
 for positive values of 𝑥. 

(ii) Find the condition that the curves 𝑎𝑥2 + 𝑏𝑦2 = 1, 𝑎1𝑥2 + 𝑏1𝑦2 = 1shall cut 

orthogonally. 

4. The greatest value of 𝑎𝑥 + 𝑏𝑦 where x and y are positive and 𝑥2 + 𝑥𝑦 + 𝑦2 = 3𝑘2 

is 2𝑘√𝑎2 − 𝑎𝑏 + 𝑏2. 

5. Find the evolute of the ellipse 
𝑥2

𝑎2
+

𝑦2

𝑏2
= 1. 

6. A tent having the form of a cylinder surmounted by a cone is to contain a given volume.  

If the canvass required is minimum, show that the altitude of the cone is twice that of the 

cylinder. 

7. If 𝑢 = 𝑎3𝑥2 + 𝑏3𝑦2 + 𝑐3𝑧2 where 
1

𝑥
+

1

𝑦
+

1

𝑧
= 1, find the minimum value of u. 

                                       _______________________________ 


