
 
 

              

            
Third Semester B.E. Degree Examination, Feb./Mar. 2022 

Additional Mathematics – I    
 
Time: 3 hrs.                                                                                                    Max. Marks: 80 
 

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

Module-1  
 

1 
 

a. 
 

b. 
 

c. 

Express 
i2

)i31)(i3(

  in the form x + iy. (06 Marks) 

Find the modulus and amplitude of  sinicos1 . (05 Marks) 
Solve 01z3   (05 Marks) 
 

OR 
 
2 

 
a. 
 

b. 
 

c. 

Prove that 








 8sini8cos

cosisin
sinicos 4

. (06 Marks) 

Show that if k2jia 
 , kji2b 


 then ba


  is perpendicular to ba


 . (05 Marks) 

If a , b


, c  are any three non-zero vectors, then prove that c)ba(b)ca()cb(a 
 . 

 (05 Marks) 
 

Module-2 
3 a. 

 

b. 
 

c. 
 

Find the nth derivative of )cbxsin(eax  . (06 Marks) 

If xsinm 1

ey


  then prove that 0y)mn(xy)1n2(y)x1( n
22

1n2n
2   . (05 Marks) 

Show that the following pair of curves intersect orthogonally )cos1(ar  , 
)cos1(br  . (05 Marks) 

 
OR 

4 a. 
 

b. 
 
 

c. 

Find the pedal equation to the curve )sin1(ar  . (06 Marks) 

If 22 yx)yx(u  , then prove that 





























y
u

x
u14

y
u

x
u

2

. (05 Marks) 

If 
x
yzu  , 

y
zxv  , 

z
xyw   then find 

)z,y,x(
)w,v,u(


 . (05 Marks) 

 
Module-3 

5 a. 
 
 

b. 
 
 

c. 
 

Obtain the reduction formula for  xdxcosn , where n being a +ve integer. (06 Marks) 

Evaluate dx)x1(x
1

0

2/32/3   (05 Marks) 

Evaluate  
1

0

x

x

xydydx  (05 Marks) 
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OR 

 
6 

 
a. 

 
b. 
 
 

c. 
 

Evaluate 


0

6 xdxsinx  (06 Marks) 

Evaluate 


0
2/76

2

dx
)x1(

x  (05 Marks) 

Evaluate dxdydze
a

0

x

0

yx

0

zyx  


  (05 Marks) 

 
Module-4 

7 a. 
 
 

b. 
 

c. 
 
 

A particle moves along the curve 2t2x  , 4ty 2  , 5t3z  , find the components of 
velocity and acceleration in the direction of the vector k2j3i   at t = 2. (06 Marks) 
Find the angle between the surfaces 9zyx 222   and 3yxz 22  at the point                
(2, 1, 2). (05 Marks) 
Find the constants ‘a’ and ‘b’ such that )ybxz(j)zx3(i)zaxy(F 223 


 is 

irrotational. (05 Marks) 
 

OR 
8 a. 

 
b. 

 

c. 
 

Find the directional derivative of 22 xz4yzx   at (1, 2, +1) in the direction k2ji2  . 
 (06 Marks) 
If zkyjxir 
  and |r|r 

 then prove that r nr)r( 2nn  . (05 Marks) 
Show that the vector k)yx2xyz2(j)xzxy(i)yzyx2(F 22222 


 is solenoidal. 

 (05 Marks) 
 

Module-5 
9 a. 

 
b. 
 

c. 
 

Solve 0xydydx)yx( 22  . (06 Marks) 

Solve 
ycosyysin
)1xlog2(x

dx
dy




 . (05 Marks) 

Solve xcosxcoty
dx
dy

 . (05 Marks) 

 
OR 

10 a. 
 

b. 
 

c. 
 

Solve 0dy)3yx2(dx)3y2x(  . (06 Marks) 
Solve dy)xy(tandx)y1( 12   . (05 Marks) 
Solve 0dy)y5yx3yx2(dx)xy2yx3x5( 42233224  . (05 Marks) 
 

* * * * * 
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