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(Time: 3 hours)                                                               Max.Marks:80 

N.B       (1) Question No.1 is compulsory 

              (2) Answer any three questions from Q.2 to Q.6 

              (3) Figures to the right indicate full marks. 

 

1 
 

(a) If tan(𝛼 + 𝑖𝛽) = 𝑥 + 𝑖𝑦   then show that 221

2
2tanh

yx

y


  

5 

  

(b) If  z  yx 1sin , tx 3 ,    
34ty   prove that 

21

3

tdt

dz


    

5 

 
 

(c) If  xxy sin2 ,    prove that 

  


















2
cos2

2
sin22  n

xnx
n

xnnxy
n  

5 

 (d) Find the real root of the equation 0523  xx  by Newton-

Raphson method, correct to three places of decimals.  
5 

    

2 (a) Find k such that the following system of equations has 

(1) Unique solution    (2) many solutions     (3) no solution. 

           𝑘𝑥 + 𝑦 + 𝑧 = 1, 𝑥 + 𝑘𝑦 + 𝑧 = 1, 𝑥 + 𝑦 + 𝑘𝑧 = 1              

6 

 
 

(b) Solve 016 x  using De Moivre’s  theorem.      6 

 (c) Solve by Gauss-Seidel method with an accuracy of 0.0001 

208;1442;105  zyxzyxzyx   

 (5 iterations only) 

8 

    

3 (a) Solve the equations  0
4321
 xxxx  

02
4321
 xxxx    03

421
 xxx  

6 

 
 

 

(b) Prove that 1

8

8
cos

8
sin1

8
cos

8
sin1































































i

i
 

6 
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__________________ 

 
 

(c) If 




















 

yx

yx

yx

yx
u 1

22

22

cos find  𝑥
𝜕𝑢

𝜕𝑥
+ 𝑦

𝜕𝑢

𝜕𝑦
   using Euler’s 

theorem.                                                

8 

    

4 (a) Prove that AA   is skew Hermitian where   

A = 























02123

211

2313

ii

iii

iii

 

6 

 (b) Find the extreme values of 𝑓(𝑥, 𝑦) = 𝑥𝑦(3 − 𝑥 − 𝑦)                    6 

 (c) 
Show that  





2sin

6sin
16 𝑐𝑜𝑠4 𝜃 − 16 𝑐𝑜𝑠2 𝜃 + 3 

8 

    
 

5 
 

(a) Expand in powers of x using Maclaurin’s series and find the values of 

a, b, c where   c
x

baxx 
4

seclog
4

2
. 

6

6x
 

6 

 
 

(b) If u=f (𝑒𝑥−𝑦 , 𝑒𝑦−𝑧 , 𝑒𝑧−𝑥),   then prove that   
𝜕𝑢

𝜕𝑥
+

𝜕𝑢

𝜕𝑦
+

𝜕𝑢

𝜕𝑧
= 0                  6 

 
 
 

(c) If  𝑡𝑎𝑛(𝜃 + 𝑖𝜑) = 𝑡𝑎𝑛 𝛼 + 𝑖 𝑠𝑒𝑐 𝛼 ,then show that  

                                      𝑒2𝜑 = 𝑐𝑜𝑡
𝛼

2
, 2𝜃 = 𝑛𝜋 +

𝜋

2
+ 𝛼. 

8 

    

6 (a) Find non-singular matrices P and Q such that PAQ is in the normal 

form of A. Hence find rank of A where 





















312

321

123

321

A  

6 

 
 

(b) Show that  
22

logloglog


ii   
6 

 
 
 

(c) If  
22 ax

x
y


 prove that   

   

 
1cos(

sin!1
1

1









n
a

n
y

n

nn

n


) where 









 

x

a1tan  

8 
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