
                          
 

              

            

Fourth Semester B.E. Degree Examination, Aug./Sept. 2020 
Additional Mathematics – II    

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. 

Find the rank of the matrix, 
























1110
1101
1321
1312

 

By reducing it to the echelon form. (05 Marks) 
Solve the following system of equations by Gauss Elimination method. 

4zyx4   
4z2y4x   
6z4y2x3   (05 Marks) 

Find all the eigen values and the eigen vector corresponding to the least eigen value of the 
matix. 






















312
132

226
 (06 Marks) 

 

OR 
2 a. 

 
 
 
 
 

b. 
 
 
 

 
c. 

Find the rank of the matrix, 

















5431
1532
2321

 

By applying elementary row transformations. (05 Marks) 
Solve the following system of equations, by Gauss-Elimination method: 

,3zy2x   
10z3y3x2  , 

13z2yx3   (05 Marks) 
Using Cayley-Hamilton theorem, find the inverse of the matrix, 









23
35

 (06 Marks) 

 
Module-2 

 

3 
 

a. 
 

b. 
 

c. 
 

Solve :   x3x2 eey9D6D   (05 Marks) 
Solve : 22 xx31y)2D3D(   (05 Marks) 
Using the method of variation of parameters, solve :  
  xtanxsecy1D2  . (06 Marks) 

 
1 of 3 

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

 as
 m

al
pr

ac
tic

e.
 

USN           15MATDIP41 

                   

VT
U-09

-09
-20

20
 01

:06
:15

pm

09
-09

-20
20

 01
:30

:01
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



 
15MATDIP41 

 

OR 
4 a. 

 

b. 
 

c. 

Solve :   x223 ey4D8D5D  . (05 Marks) 
Solve :   xcosey4D2D x2  . (05 Marks) 
By the method of undetermined coefficients, solve :  

xsin10y)2DD( 2  . (06 Marks) 
 

Module-3 
5 a. 

 
 

b. 
 

c. 
 

Find the Laplace transform of, 
(i)   t2sin 2           (ii)   t3cosh2t2sinh3e t   (05 Marks) 

Find 






 

t
btcosatcosL . (05 Marks) 

If f(t) = t2, 2t0   and )t(f)2t(f   for t > 2. Find  )t(f . (06 Marks) 
 

OR 
6 a. 

 
b. 
 
 

c. 
 

Find  t3sin t2sin tsinL . (05 Marks) 

Find )i(   t4sinteL t             (ii)  







 
t

0

t tdtcoseL . (05 Marks) 

Express 












t

t0
  

,tsin
,tcos

)t(f  in terms of unit-step function and hence find  )t(fL . 

 (06 Marks) 
Module-4 

7 a. 
 
 
 

b. 
 

c. 
 

Find the inverse Laplace transform of :  

(i)   2s16
4s3


           (ii)  22 as

s


 (06 Marks) 

Find 











3s2s
7s3L 2

1  (05 Marks) 

Solve the equation, tey3y4y  , with y(0) = 1, 1)0(y  , using Laplace transforms. 
 (05 Marks) 

OR 
 
8 

 
a. 
 
 

b. 
 

c. 
 

Find 











)5s2s)(1s(
3s5L 2

1 . (06 Marks) 

Find 



















22

22
1

bs
aslogL . (05 Marks) 

Solve the equation t32et12y9y6y  , with y(0) = 0)0(y  , using Laplace 
transforms.  (05 Marks) 
 

Module-5 
9 a. 

 
 
 

b. 
 

c. 
 

For any two events A and B, prove that  
(i) )BA(P)B(P)A(P)BA(P   
(ii) )BA(P)B(P)BA(P   (05 Marks) 

Given P(A) = 0.4, 9.0
A
BP 





  and 6.0

A

BP 







, find 








B
AP  and 








B

AP . (06 Marks) 

State and prove Bayes’s theorem. (05 Marks) 
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OR 
 

10 
 

a. 
 
 

b. 
 
 
 
 
 
 

c. 
 

Let A and B be events with 
2
1)A(P   ,  

4
3BAP  , 

8
5)B(P  . Find )BA(P  , 

)BA(P  ,  )BA(P    and )AB(P  . (06 Marks) 
In a certain engineering college, 25% of First semester students have failed in Mathematics, 
15% have failed in Chemistry and 10% have failed in both Mathematics and Chemistry. A 
student is selected at random. 

(i) If he has failed in Chemistry, what is the probability that he has failed in 
Mathematics? 

(ii) If he has failed in Mathematics, what is the probability that he has failed in 
Chemistry?  (05 Marks) 

Three machines A, B and C produce respectively 60%, 30%, 10% of total number of items 
in a factory. Percentage of defective output of these machines are respectively 2%, 3% and 
4%. An item selected at random is found to be defective. Find the probability that it is 
produced by machine C. (05 Marks) 
 

* * * * * 
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