
 
 

              

            
Third Semester B.E. Degree Examination, Jan./Feb. 2021 

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. 

Prove that     





 







  

2
ncos

2
cos2sinicos1sinicos1 n1nnn . (08 Marks) 

Express 3i1  in the polar form and hence find its modulus and amplitude. (06 Marks) 

Find the argument of 
i31
i31


 . (06 Marks) 

 

OR 
 

2 
 

a. 
 
 

b. 
 

 
c. 

If k̂ĵ3î4A 


 and k̂2ĵî2B 


 find a unit vector N̂  perpendicular to both 


A  and 


B  

such that 


A , 


B  and N from a right handed system. (08 Marks) 

If k̂3ĵ2îa 


 and k̂2ĵî3b 


 then show that (


 ba ) and (


 ba ) are orthogonal. 
 (06 Marks) 

Show that the position vectors of the vertices of a triangle  ĵî 33A 


, î6B 


  and 

)jî3(3C   form an isosceles triangle. (06 Marks) 
 

Module-2 
3 a. 

 
b. 
 

c. 
 

Obtain the Maclaurin series expansion of log secx  upto to the terms containing x6. (08 Marks) 

If 










 

yx
yxtanu

33
1 , prove that u2sinyuxu yx  . (06 Marks) 

If )xz ,zy ,yx(fu  , show that 0uuu zyx  . (06 Marks) 
 

OR 
 

4 
 

a. 
 
 

b. 

 
c. 

Prove that ...
4
x

3
x

2
xx)x1log(

432

  by using Maclaurin’s series notation. (08 Marks) 

Using Euler’s theorem, prove that ulogu3
y
uy

x
ux 






 . If yx

yx 22

eu  . (06 Marks) 

If yxu  , v = y + z, xzw  , find 







z,y,x
w,v,uJ . (06 Marks) 

 

Module-3 
 

5 
 

a. 
 
 
 

b. 
 

c. 

A particle moves along the curve k̂ tĵ t2sinî t2cosr 


, find the velocity and 

acceleration at  t = 
8
  along k̂ĵ 2î 2  .  (08 Marks) 

Find the unit normal to the surface, 3zxxxy    at (1, 1, 1). (06 Marks) 

Find the constant ‘a’ such that the vector field k̂zyaxĵyzx2îzxy2F 222222 


 is 
irrotational. (06 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           18MATDIP31 

                   

VT
U-31

-03
-20

21
 01

:05
:59

pm

31
-03

-20
21

 01
:51

:44
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



 
18MATDIP31 

 
OR 

 

6 
 

a. 
 

b. 
 

c. 
 

If k̂)yx(ĵî)1yx(F 


 show that 0Fcurl.F 


. (08 Marks) 
If 32 yzxy)z,y,x(  , find  &  at (1, -2, -1) (06 Marks) 

Show that vector field 


















22 yx
ĵyxiF  is solenoidal. (06 Marks) 

 

Module-4 

 
7 

 
a. 
 
 

b. 
 

c. 
 
 

Obtain a reduction for dxxsin
2

0

n


 (n > 0). (08 Marks) 

Evaluate 


1

0
2

9

dx
x1

x . (06 Marks) 

Evaluate 
R

xydxdy  where R is the first quadrant of the circle 222 ayx  , 0x  , y 0 . 

 (06 Marks) 
 

OR 

 
8 

 
a. 
 
 

b. 
 
 

c. 
 

Obtain a reduction formula for 

2

0

n xdxcos , (n > 0). (08 Marks) 

Evaluate  
a2

0

22 dxxax2x . (06 Marks) 

Evaluate   







1

1

z

0

2x

2x

dydxdz)zyx(  (06 Marks) 

 

Module-5 
 
9 

 

a. 
 

b. 
 

c. 
 

Solve xsinxcoty
dx
dy

 . (08 Marks) 

Solve 0xdysinycosydxsinxcos  . (06 Marks) 

Solve xy
x
y

dx
dy 2 . (06 Marks) 

 

OR 
 

10 
 

a. 
 
 

b. 
 

c. 
 

Solve : 0
xycosxxsin
yysinxcosy

dx
dy





 . (08 Marks) 

Solve : xy
x
y

dx
dy 2 . (06 Marks) 

Solve :  dyxysindxy1 12    (06 Marks) 
 

* * * * * 
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