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Q.1 Choose the correct alternative                                                          (08) 

1)If 𝑢 = 𝑓(𝑦 + 𝑧, 𝑧 + 𝑥, 𝑥 + 𝑦) then value of 
𝜕𝑢

𝜕𝑥
+

𝜕𝑢

𝜕𝑦
+

𝜕𝑢

𝜕𝑧
 is  

 a) 0            b) 3                      c) 
𝜕𝑓

𝜕𝑥
+

𝜕𝑓

𝜕𝑦
+

𝜕𝑓

𝜕𝑧
               d) None of these  

2)  A function 𝑓(𝑥) has maximum value at 𝑥 = 𝑐 if  

            a) 𝑓 ′(𝑐) = 0 𝑎𝑛𝑑𝑓"(𝑐) > 0 b) 𝑓 ′(𝑐) = 0 𝑎𝑛𝑑𝑓"(𝑐) < 0 

            c) 𝑓 ′(𝑐) = 0 𝑎𝑛𝑑𝑓"(𝑐) ≠ 0d) 𝑓 ′(𝑐) ≠ 0 𝑎𝑛𝑑𝑓"(𝑐) < 0 

3)  lim
ℎ→0

𝑓(𝑥+ℎ,𝑦)−𝑓(𝑥,𝑦)

ℎ
if exists is called the partial derivative of f with respect to --- 

a)  𝑥 𝑎𝑡 (𝑎, 𝑏)              b) 𝑥𝑎𝑡 (𝑥, 𝑦)         c)𝑦𝑎𝑡 (𝑎, 𝑏)            d) 𝑦𝑎𝑡 (𝑥, 𝑦) 

4)  The maximum value of 𝑐𝑜𝑠(𝑐𝑜𝑠(𝑠𝑖𝑛𝑥)) 𝑖𝑠 … … . 𝐴𝑡 𝑥 =  0 

    a) cos1              b) cos(cos1)                 c) 1                d) 0 

5) The maximum value of 𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠𝑥 is  

            a) 2              b) √2                  c) 1                d) 1+√2 

6)  If 𝑢 = 𝑙𝑜𝑔(𝑥3 + 𝑦3 + 𝑧3 − 3𝑥𝑦𝑧)then (𝜕/𝜕𝑥 + 𝜕/𝜕𝑥 + 𝜕/𝜕𝑥)2𝑢 = 

 a) 9 b) -9            c) 3   d) -3 

7)  
𝜕(𝑢,𝑣)

𝜕(𝑥,𝑦)
×

𝜕(𝑥,𝑦)

𝜕(𝑢,𝑣)
= 

            a) 1                   b) -1                    c) 0                 d)  ∞ 



8) If each of 𝑢, 𝑣, 𝑤 is function of the variable 𝑥, 𝑦, 𝑧 then the Jacobian 
𝜕(𝑢,𝑣,𝑤)

𝜕(𝑥,𝑦,𝑧)
 is determinant of 

order – 

               a) 9   b) 3  c) 1   d) n 

Q.2 Attempt any two of the following                                                                              (16) 

1) Obtain Taylors formula for 𝑓(𝑥, 𝑦) = cos(𝑥 + 𝑦) , 𝑛 = 3 𝑎𝑡 (0,0) 

2) If 𝑢 = 𝑙𝑜𝑔(𝑥3 + 𝑦3 + 𝑧3 − 3𝑥𝑦𝑧)then show that 

       a)  (𝜕/𝜕𝑥 + 𝜕/𝜕𝑦 + 𝜕/𝜕𝑧)2𝑢 =
−9

(𝑥+𝑦+𝑧)2 

        b) 
𝜕2𝑢

𝜕𝑥2 +
𝜕2𝑢

𝜕𝑦2 +
𝜕2𝑢

𝜕𝑧2 =  
−3

(𝑥+𝑦+𝑧)2 

3) Discuss the maximum or minimum value of u given by 𝑢 = 𝑥3𝑦2(1 − 𝑥 − 𝑦) 

Q.3Attempt any four of the following                                                                             (16) 

1) If 𝑢 = log(𝑡𝑎𝑛𝑥 + 𝑡𝑎𝑛𝑦 + 𝑡𝑎𝑛𝑧) show that 𝑠𝑖𝑛2𝑥
𝜕𝑢

𝜕𝑥
+ 𝑠𝑖𝑛2𝑦

𝜕𝑢

𝜕𝑦
+ 𝑠𝑖𝑛2𝑧

𝜕𝑢

𝜕𝑧
= 2 

2) Prove that if 𝑦3 − 3𝑎𝑥2 + 𝑥3 = 0 then 
𝜕2𝑦

𝜕𝑥2 +
2𝑎2𝑥2

𝑦5 = 0 

3) Find the maximum and minimum value of function 𝑓(𝑥) = 3𝑥4 − 2𝑥3 − 6𝑥2 + 6𝑥 + 1 in the  

interval [0, 2] 

4) If 𝑢 = 𝑓(𝑦 − 𝑧, 𝑧 − 𝑥, 𝑥 − 𝑦) then prove that  
𝜕𝑢

𝜕𝑥
+

𝜕𝑢

𝜕𝑦
+

𝜕𝑢

𝜕𝑧
  =0 

5) If 𝑥 = 𝑟𝑐𝑜𝑠𝜃 , 𝑦 = 𝑟𝑠𝑖𝑛𝜃 then find 
𝜕(𝑥,𝑦)

𝜕(𝑟,𝜃)
 and

𝜕(𝑟,𝜃)

𝜕(𝑥,𝑦)
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Q.1 Choose the correct alternative                                                          (08) 

 1) What is the GCD of 306 and 657? 

            a) 6                      b) 9                  c) 19             d)   13 

2 The value of 𝑖128 is  

𝑎) 1               𝑏)  − 1                    𝑐) 𝑖𝑑)  − 𝑖 

3) 𝑐𝑜𝑠ℎ2𝑥 + 𝑠𝑖𝑛ℎ2𝑥 = 

        a) – cosh (2𝑥)             b) sinh (2𝑥)              c)tanh (2𝑥)      d) cosh (2𝑥) 

4) If φ is Euler phi function then 𝜑(101) is  

         a) 30         b) 31                c) 100               d) 0 

5) If  𝑎/𝑏 and b/𝑐 with gcd(a,b) = 1 then ----- 

        a) 𝑎𝑏/𝑐              b) c/𝑎𝑏                c) 𝑐/𝑎                     d) 𝑐/𝑏 

6) What is the cardinality of the set of even positive integer less than 10? 

 a) 10               b) 5               c) 3            d) 20 

7) The range of function 𝑓(𝑥) =
4+𝑥

4−𝑥
 , x ≠ 4 is 

          a) R                    b) R-{1}             c) R-{-1}                 d) R-{4} 

 

 



8)  Let R= {(3,3),(6,6),(9,9),(12,12),(6,12),(3,9),(3,12),(3,6)} be a relation on the set A = {3,6,9,12}. The 

relation is 

 a) reflexive and transitive                                 d) reflexive only               

             c) an equivalence relation                                 d) reflexive and symmetric  

Q.2 Attempt any two of the following                                                                              (16) 

1) Forgiven integer a & b with b>0, there exist unique integers q and r satisfying   

𝑎 = 𝑞𝑏 + 𝑟                                         0 ≤ 𝑟 < 𝑏 

2) If A={1,2,3,4}, B={3,4,5,6}, X = {1,2,3,4,5,6,7,8,9,10} then verify the following  

           a) (𝐴 ∪ 𝐵)′ = 𝐴′ ∩ 𝐵′b) (𝐴 ∩ 𝐵)′ = 𝐴′ ∪ 𝐵′ 

3) For any positive integer n, show that 13 + 23 + 33 … + 𝑛3 =  
(𝑛 (𝑛+1))2

4
 

Q.3Attempt any four of the following                                                                             (16) 

1) Find the solution of equation  𝑧3 = 1. 

2) Let 𝑓; 𝑍 → 𝑍 defined by 𝑓(𝑚) = 𝑚 + 2 then show that 𝑓(𝑚) is one-one and onto 

3) Let 𝑓, 𝑔 ; 𝑅 → 𝑅 be defined as 𝑓(𝑥) = 𝑥2 and 𝑔(𝑥) = 3𝑥 + 1 find 𝑓𝑜𝑔 𝑎𝑛𝑑 𝑔𝑜𝑓. Are they same?  

4) The modulus and the argument of the complex number 𝑧 = 1 − 𝑖 

5) If𝑎/𝑏𝑐 with 𝑔𝑐𝑑(𝑎, 𝑏)  =  1 then prove that 𝑎/𝑐 
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