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Q.1  Answer any five questions. 
 

(1) Define: Limit of a bivariate function. 

 

(2) Find the limit of the function: lim
(𝑥,𝑦)→(1,2)

(𝑥𝑦 − 3𝑥 + 4) 

 

(3) Find 𝑈𝑦, 𝑈𝑧 for the function 𝑈 =
1

3
𝑥𝑦𝑧 + 𝑙𝑜𝑔

𝑦𝑧

𝑥2
 

 

(4) Find the degree of the function 𝑓(𝑥, 𝑦) =
𝑥3−𝑦3

√𝑥−√𝑦
 

 

(5) Write the Taylor series for a bivariate function 

 

(6) State sufficient conditions for an extreme point of a bivariate function. 

 

(7) If 𝑟 = 𝑥𝑖̂ + 𝑦𝑗 + 𝑧𝑘 then prove that 𝑑𝑖𝑣 𝑟 = 3 

 

(8) Prove that ∇ × ∇𝑓 = 0⃗⃗. 
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Q.2  Answer any five questions. 
 

(1) If 𝑧 = 𝑓(𝑥, 𝑦) where z is a differentiable function of x and y and the 

function 𝜙: 𝑡 → 𝜙(𝑡) = 𝑥 and 𝛹: 𝑡 → 𝛹(𝑡) = 𝑦 are the differentiable 

functions of t then 
𝑑𝑧

𝑑𝑡
=

𝜕𝑧

𝜕𝑥

𝑑𝑥

𝑑𝑡
+

𝜕𝑧

𝜕𝑦

𝑑𝑦

𝑑𝑡
. 

 

(2) Discuss the continuity of the function 𝑓(𝑥, 𝑦) at the point (0,0) where 

𝑓(𝑥, 𝑦) =
𝑥 sin (𝑥2+𝑦2)

𝑥2+𝑦2
; (𝑥, 𝑦) ≠ (0,0) 

 = 0            ;  (𝑥, 𝑦) = (0,0) 
 

(3) If 𝑧(𝑥 + 𝑦) = 𝑥2 + 𝑦2 then prove that (
𝜕𝑧

𝜕𝑥
−

𝜕𝑧

𝜕𝑦
)

2

= 4 (1 −
𝜕𝑧

𝜕𝑥
−

𝜕𝑧

𝜕𝑦
) 
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Q.3  Answer any two questions. 
 

(1) If 𝑓 is a differentiable homogeneous function in 𝑥, 𝑦 of degree 𝑚 then prove 

that 𝑥𝑓𝑥 + 𝑦𝑓𝑦 = 𝑚𝑓(𝑥, 𝑦). 
 

(2) Expand 𝑓(𝑥, 𝑦) = log (𝑥𝑦) in the powers of (𝑥 − 1) and (𝑦 − 1). 
 

(3) If 𝑢1 =
𝑥2𝑥3

𝑥1
, 𝑢2 =

𝑥1𝑥3

𝑥2
, 𝑢3 =

𝑥1𝑥2

𝑥3
 then prove that 𝐽(𝑢1, 𝑢2, 𝑢3) = 4. 
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Q.4  Answer any two questions. 
 

(1) State and prove necessary condition for a minimum point of a bivariate 

function. 
 

(2) Find maximum and minimum value of the function. 

𝑓(𝑥, 𝑦) = 2(𝑥 − 𝑦)2 − 𝑥4 − 𝑦4  
 

(3) Discuss about the extreme points of the function 𝑢 = 𝑥3𝑦2(1 − 𝑥 − 𝑦). 
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Q.5 Answer any two questions. 
 

(1) If 𝑓 = 𝑥2𝑦𝑖̂ − 2𝑥𝑧𝑗̂ + 2𝑦𝑧𝑘̂ then find (𝑖)𝑐𝑢𝑟𝑙 𝑓 (𝑖𝑖)𝑐𝑢𝑟𝑙 𝑐𝑢𝑟𝑙 𝑓. 
 

(2) State the condition for the vector to be solenoidal and show that 
𝑟

𝑟3
 is 

solenoidal where 𝑟 = 𝑥𝑖̂ + 𝑦𝑗̂ + 𝑧𝑘̂ 𝑎𝑛𝑑 𝑟 = |𝑟| 
 

(3) If c is the triangle formed by vertices (1,0), (0,1) and (-1,0) then find 

∫ (𝑦2𝑑𝑥 − 𝑥2𝑑𝑦)
𝑐

.  
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