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Note:            1. All the questions are compulsory. 

                     2. Use of non-programmable calculator is allowed. 

                     3. Assume the suitable data wherever necessary.   

                      4. Figures to the right indicates full marks.                           

Q.1 Solve any two:  

a) Find the directional derivative of ∅ = 4 𝑒2𝑥−𝑦+𝑧 at  
A(1, 1, -1) in the direction towards the point B(-3, 5, 6). 

(05) 

b) Solve:  (1 + 𝑥)2 
𝑑2𝑦

𝑑𝑥2 + (1 + 𝑥)
𝑑𝑦

𝑑𝑥
+ 𝑦 =  2𝑆𝑖𝑛[log(1 + 𝑥)] (05) 

c) Solve by using method of variation of parameters 

 (𝐷2 + 1)𝑦 =   𝐶𝑜𝑠𝑒𝑐𝑥, 𝐷 =
𝑑

𝑑𝑥
 

(05) 

Q.2 Solve:  

a) Show that �̅� = (𝑦. 𝑆𝑖𝑛𝑧 − 𝑆𝑖𝑛𝑥)𝑖̅ + (𝑥. 𝑆𝑖𝑛𝑧 + 2𝑦𝑧)𝑗̅ + (𝑥𝑦𝐶𝑜𝑠𝑧 + 𝑦2)�̅� 

is irrotational. Find its corresponding scalar potential ∅ such that 
𝐹 =∇∅. 

(05) 

b) A vector field is given by  �̅� = (𝑆𝑖𝑛 𝑦)𝑖̅ +  𝑥(1 + 𝐶𝑜𝑠 𝑦)𝑗.̅ Evaluate 

∫ �̅�. 𝑑𝑟
𝐶

 where C is the circle 𝑥2 + 𝑦2 = 1, 𝑧 = 0 by using Green’s 

theorem. 

(05) 

Q.3 Solve any two:  



 

a)  If 𝑢 =
1

2
log(𝑥2 + 𝑦2) , 𝐹𝑖𝑛𝑑 𝑣  such that 𝑓(𝑧) = 𝑢 + 𝑖𝑣  is analytic. 

Determine 𝑓(𝑧) in terms of z. 

(05) 

b) Evaluate ∮
𝑧2+1

𝑧−2
 𝑑𝑧

𝐶
 where C is the circle |𝑧 − 2| = 1 (05) 

  c) Find the bilinear transformation, which maps the points     0, −1, 𝑖   of 

the z -plane on to the points   2, ∞,
1

2
(5 + 𝑖) of the w plane. 

(05) 

Q.4 Solve:  

a) The first four central moments of distribution are 0, 2.5, 0.7 and 18.75. 
What is the skewness and kurtosis of the distribution? 

(05) 

 b) If 3 of 20 tubes are defective and 4 of them are randomly chosen for 
inspection (i.e. each tube has the same chance of being selected), 
then what is the probability that only one of the defective tubes will be 
included? 

(05) 

 

 

***All the Best*** 


