
 
                         
 

              
            

Third Semester B.E. Degree Examination, July/August 2021 
 

Advanced Mathematics – I 
 
Time: 3 hrs.                                                                                                    Max. Marks:100 
 

Note: Answer any FIVE full questions. 
 

 

1 
 

a. 
 

b. 
 
 

c. 

Express the complex number 
i43
i2


  in  a + ib  form. (06 Marks) 

Express the complex number  sinicos1  in the modulus and argument form. 
 (07 Marks) 

Simplify  43

54

)5sini5(cos)4sini4(cos
)4sini4(cos)3sini3(cos


 . (07 Marks) 

 
2 a. 

 

b. 
 

c. 

Find the nth derivative of )cbxcos(ey ax  . (06 Marks) 
If )xsinmsin(y 1 , prove that 0y)nm(xy)1n2(y)x1( n

22
1n2n

2   . (07 Marks) 

Prove that ........
24
x

6
x

2
xx1x2sin1

432

  by using Maclaurin’s expansion. 

 (07 Marks) 
 

 

3 
 

a. 
 

b. 
 

c. 

In usual notations, prove that 
dr
drtan 

 . (06 Marks) 

Prove that the curves )cos1(ar   and )cos1(br  cuts orthogonally. (07 Marks) 
Find the pedal equation for  mcosar mm . (07 Marks) 
 

 

4 
 

a. 
 

b. 
 
 
 
 

c. 

Prove the Euler’s theorem in the form nU
y
Uy

x
Ux 






 . (06 Marks) 

If U = f(x, y) where  cosrx  and  sinry , prove that: 

 
2

2

222 U
r
1

r
U

y
U

x
U









































  (07 Marks) 

If U = x + y + z, V = y – z, W = z   find the Jacobian  
)z,y,x(
)W,V,U(J




 . (07 Marks) 

 
5 a. 

 
 

b. 
 
 

c. 

Find the Reduction formula for   dx xsinn . (06 Marks) 

Evaluate    
1

0

y

0

2

dxdy xy . (07 Marks) 

Evaluate     
 


2

0 0

a

0

2 d d dr sinr  (07 Marks) 

 
 
 1 of 2  
 

Im
po

rta
nt

 N
ot

e 
: 1

.  
O

n 
co

m
pl

et
in

g 
yo

ur
 a

ns
w

er
s, 

co
m

pu
lso

ril
y 

dr
aw

 d
ia

go
na

l c
ro

ss
 li

ne
s o

n 
th

e 
re

m
ai

ni
ng

 b
la

nk
 p

ag
es

. 
   

   
   

   
   

   
   

   
   

 2
. A

ny
 re

ve
al

in
g 

of
 id

en
tif

ic
at

io
n,

 a
pp

ea
l t

o 
ev

al
ua

to
r a

nd
 /o

r e
qu

at
io

ns
 w

rit
te

n 
eg

, 4
2+

8 
= 

50
, w

ill
 b

e 
tre

at
ed

 a
s m

al
pr

ac
tic

e.
 

USN           MATDIP301 

                   

VT
U-17

-09
-20

21
 01

:15
:37

pm

17
-09

-20
21

 01
:44

:52
pm

SF
 - S

F -
 SF

 - S
F -

 SF
 - S

F -
 SF

 - S
F -

 SF

SF
 - S

F -
 SF

 - S
F -

 SF
 - S

F -
 SF

 - S
F -

 SF



   
MATDIP301 

 
6 a. 

 
b. 
 

c. 

Prove that  )( 2
1|  (06 Marks) 

Derive the relation between beta and gamma functions as 
)nm(
)n()m)n,m(

|

||


 


. (07 Marks) 

Prove that 



 
 2/

0

2/

0 sin
dd sin   (07 Marks) 

 
 

7 
 

a. 
 
 

b. 
 

c. 

Solve 1
dx
dy)1yx( 2   (06 Marks) 

Solve 0dy
y
x1edx)e1( y/xy/x 







  (07 Marks) 

Solve 0dy)y5yx3yx2(dx)xy2yx3x5( 42233224   (07 Marks) 
 

8 a. 
 

b. 
 

c. 

Solve  0y)1D3D3D( 23   (06 Marks) 
Solve  x52 e2y)6D5D(   (07 Marks) 
Solve  x2siny)1DD( 2   (07 Marks) 
 

* * * * * 
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