
                          
 

              

            

Third Semester B.E. Degree Examination, Aug./Sept. 2020 
Additional Mathematics – I    

Time: 3 hrs.                                                                                                    Max. Marks: 100 
 

Note: Answer any FIVE full questions, choosing ONE full question from each module. 
 

Module-1  
1 a. 

 
 

b. 
 

c. 

Find the modulus and amplitude of,  
 sinicos1  (06 Marks) 

Express the complex number   
 i3

i2i1


  in the form a + ib. (07 Marks) 

Find a unit vector normal to both the vectors k3ji4   and .k2ji2   Find also the sine 
of the angle between them. (07 Marks) 
 

OR 
 
2 

 
a. 

 

 
b. 
 
 
 
 

c. 

Show that 





 








 











2
nsini

2
ncos

cosisin1
cosisin1 n

. (06 Marks) 

If k3j2iA 


, kji2B 


, kj3iC 


 

find (i)  





 






 



CBBA             (ii)  





 



CBA  (07 Marks) 

Show that 



 



ac ,cb  ,ba = 
2

c,b,a 



 

. (07 Marks) 
 

Module-2 
 

3 
 

a. 
 

b. 
 

c. 
 

If  n2 1xy   then prove that   0y)1n(nxy2yx1 n1n2n
2   . (06 Marks) 

Find the pedal equation of the curve   msinmcosar mm . (07 Marks) 
Show that the following curves intersect orthogonally   cos1ar ,   cos1br . 
 (07 Marks) 

OR 
 
4 

 
a. 
 
 

b. 
 

 
c. 

Show that ......
24
x

6
x

2
xx1x2sin1

432

  using Maclaurin’s series expansion. 

 (06 Marks) 

If  byaxfeu byax   , prove that abu2
y
ua

x
ub 






 . (07 Marks) 

Find  
 z,y,x

w,v,u

  where 222 zyxu  , v zxyzxy  , zyxw  . (07 Marks) 

 
Module-3 

5 a. 
 

b. 
 
 

c. 
 

Obtain a reducation formula for dxxcosn . (06 Marks) 

Evaluate dx
x4

x2

0
2

4




. (07 Marks) 

Evaluate   



a

0

x

0

yx

0

zyx dx dy dze . (07 Marks) 
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OR 

6 a. 
 
 

b. 
 
 

c. 
 

Obtain a reducation formula for dx xsin n . (06 Marks) 

Evaluate  
1

0

y1

0

3

2

dxdy yx . (07 Marks) 

Evaluate    
  


c

c

b

b

a

a

222 dzdydxzyx . (07 Marks) 

 
Module-4 

7 a. 
 
 
 
 

b. 
 

c. 
 
 

A particle moves along the curve 3t1x  , 2t1y   and 5t2z  . 
(i) Determine its velocity and acceleration. 
(ii) Find the components of velocity and acceleration at t = 1 in the direction k2ji2  .

 (06 Marks) 
Find the directional derivative of, 22 xz4yzx   at (1, -2, -1) along k2ji2  . (07 Marks) 

If k)z2cyx(j)zy2bx(i)azyx(F 


 find a, b, c such that 0Fcurl 


 and then 

find   such that 


F . (07 Marks) 
 

OR 
 

8 
 

a. 
 
 

b. 
 

c. 
 

If zkyjxir 


 and 


 rr  prove that   
 r.nrr 2nn  (06 Marks) 

If   k)yx(ji1yxF 


 show that 0Fcurl.F 


. (07 Marks) 

Show that k)yx(j)xz(i)zy(F 


 is irrotational. Also find a scalar function          

   such that 


F . (07 Marks) 
 

Module-5 
 

9 
 

a. 
 

b. 
 

c. 
 

Solve : 
xy
xy

dx
dy




 . (06 Marks) 

Solve :     0dyxy3xdxyx3y 2323  . (07 Marks) 

Solve :   1
dx
dyxy1xy 2  . (07 Marks) 

 
OR 

 
10 

 

a. 
 

b. 
 

c. 
 

Solve : xcosxcoty
dx
dy

 . (06 Marks) 

Solve : 0dy)y2x(xdx)xy3xy4( 2  . (07 Marks) 

Solve : 
3yx2
3y2x

dx
dy




 . (07 Marks) 

 
* * * * * 
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