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WINTER – 2015 EXAMINATION 

MODEL ANSWER 

Subject: ENGINEERING MATHEMATICS (EMS) 

Subject Code: 17216  

Important Instructions to examiners: 

 

 The model answer shall be the complete solution for each and every question on the question 

paper. 

 Numerical shall be completely solved in a step by step manner along with step marking. 

 All alternative solutions shall be offered by the expert along with self-explanatory comments 

from the expert. 

 In case of theoretical answers, the expert has to write the most acceptable answer and offer 

comments regarding marking scheme to the assessors. 

 In should offer the most convincing figures / sketches / circuit diagrams / block diagrams / 

flow diagrams and offer comments for step marking to the assessors. 

 In case of any missing data, the expert shall offer possible assumptions / options and the 

ensuing solutions along with comments to the assessors for effective assessment. 

 In case of questions which are out of the scope of curricular requirement, the expert examiner 

shall solve the question and mention the marking scheme in the model answer. However, the 

experts are requested to submit their clear cut opinion about the scope of such question in the 

paper separately to the coordinator. 

 Experts shall cross check the DTP of the final draft of the model answer prepared by them. 
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c) 

Ans. 

 

 

 

 

 

Attempt any TEN of the following:          

If 2
1 3  , e v a lu a te  2 4z i z z      
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----------------------------------------------------------------------------------- 
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y
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

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  

 

  

     



   
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 

  

------------------------------------------------------------------------------------ 

  4

1
If  1 6 lo g  , f in d  

2

x
f x x f

 
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 
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 

4
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2
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              4 lo g 2
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f x x

f

 

   
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
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1. d) 

Ans. 

 

 

 

 

(e) 

Ans 

 

 

 

 

 
(f) 

 

Ans. 

 

 

 

 

D efine even  and  odd  function  

   

   

E v e n  fu n c tio n :- If  ,  th e n  th e  fu n c tio n

is  a n  e v e n  fu n c tio n

O d d  fu n c tio n :- If  ,  th e n  th e  fu n c tio n  

is  a n  o d d  fu n c tio n

f x f x

f x f x

 

  

 

------------------------------------------------------------------------------------ 

2

1

2 5
E v a lu a te : lim

1x

x x

x

 


 

   

2

1

2

2 5
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
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



 

----------------------------------------------------------------------------------- 

0

s in 3
E v a lu a te : lim

tan 5x

x

x

 

 

 

0

0

0

0

s in 3
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3
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
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
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 
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
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0
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E v a lu a te : lim
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




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4
If   co s 3 ,  f in d  

x d y
y e x

d x
  

 

 

4
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x
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-------------------------------------------------------------------------------------- 
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y x
d x
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 
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 
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 
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     
 

 
  

 

   

 

-------------------------------------------------------------------------------------- 

F in d  , if  4 s in 3 , 4 co s 6
d y

x y
d x

    
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1 2 c o s 3    a n d     2 4 s in 6
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1 2 c o s 3
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d
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 
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 
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 
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 

3

3

S h o w  th a t  th e  ro o t  o f  9 1 0  lie s  b e tw e e n  2  a n d  3 .

L e t  9 1
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x x

f x x x

f

f

  
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  
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F in d  th e  f irs t  i te ra t io n  b y  u s in g  J a c o b i 's  m e th o d  fo r  th e  fo llo w in g

s ys te m  o f  e q u a tio n s : 5 2 1 2 , 4 2 1 5 , 2 5 2 0x y z x y z x y z        
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  
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   b) 

 

 

Attempt any FOUR of the following:  

Find cube root of unity and show that one root is square of the other. 

    

 

 

3

3

3

1

3

1

3

1

1

1

P u t 

1 0

1 0 , 0

1 0 1

0
ta n 0

1

G e n e ra l p o la r  fo rm  is , c o s 2 s in 2

1 c o s 2 s in 2

c o s 2 s in 2

2 2
c o s s in     ;    n 0 ,1 ,2

3 3

w h e n  0

c o s 0

w

w

w z

z i

x y

r z

z r n i n

w n i n

w n i n

n n
w i

n

w



   

 

 

 





 



  

  

   

 
  

 

   

 

 

   
     

   



 

 

2

3

2

2

2

3

s in 0 1

w h e n  1

2 2 1 3
c o s s in

3 3 2 2

w h e n  2

4 4 1 3
c o s s in

3 3 2 2

1 3
c o n s id e r  

2 2

1 3 3

4 2 4

1 3

2 2

 

i

n

w i i

n

w i i

w i

i

i

w

 

 





   
       

   



   
       

   

 
   
 
 

  

  


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4

3
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S im p lify :  u s in g  D e -M o iv e r 's

c o s 3 s in 3 c o s 5 s in 5

th e o re m

i i

i i

   

   

 
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d) 

Ans 

   

   

   

   

4

3

2 4

3 1 5

c o s 2 s in 2 c o s s in

c o s 3 s in 3 c o s 5 s in 5

c o s s in c o s s in

c o s s in c o s s in

i i

i i

i i

i i

   

   

   

   





 

 

 


 

  

 

 

2 4 3 1 5

1 0

c o s s in

c o s s in

c o s 1 0 s in 1 0

i

i

i

 

 

 

  

 

 

 

 

------------------------------------------------------------------------------------- 

 

2 2

2 2

2 2

2 2

If  s in  p ro v e  th a t:

i)  1
c o s h s in h

ii)  1
s in c o s

A iB x iy

x y

B B

x y

A A

  

 

 

 

 

   

2 2 2 2 2 2

2 2 2 2

2 2

s in  

s in A c o s c o s s in

s in A c o s h c o s s in h

s in A c o s h , c o s s in h

s in c o s h c o s s in h
i)  

c o s h s in h c o s h s in h

                                s in c o s

              

A iB x iy

iB A iB x iy

B i A B x iy

x B y A B

x y A B A B

B B B B

A A

  

  

  

  

  

 

2 2 2 2 2 2

2 2 2 2

2 2

                  1

s in c o s h c o s s in h
ii)  

s in c o s s in c o s

                                c o s h s in h

                                1

x y A B A B

A A A A

B B



  

 


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     

   

1
If  lo g  s h o w  th a t  1 lo g

1 1

1
1 lo g lo g

1 1 1

1
                         lo g .

1

1
                         lo g

1

x a
f x f a f a

x a

a a
f a f a

a a

a a

a a

a

a

   
      

    

   
      

     

 
  

 

 
  
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   

   

   

2 2

2 2

2 2

2 2

2

2 2 2 2

0

U s in g  E u le r 's  e x p o n e n tia l fo rm u la  p ro v e  th a t : s in c o s 1

s in c o s

2 2

1 1

4 4

1 1
2 2

4 4

1 1
4 4

4 4

1

i i i i

i i i i

i i i i i i i i

i i

e e e e

i

e e e e
i

e e e e e e e e

e e e

   

   

       

 

 

 

 

 

   



 



    
    
   

   


     

 


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 

 

   

   

   

 

 

13 2
If   s h o w  th a t  

4 3

3 2
L e t  

4 3

c o n s id e r

3 2
           

4 3

3 2
3 2

4 3
           

3 2
4 3

4 3

3 3 2 2 4 3
           

4 3 2 3 4 3

1 7
           

1 7

x
f x f f

x

x
f x

x

fo f x f f x

x
f

x

x

x

x

x

x x

x x

x

fo f x x

f x f


 








   

 


 
 

 
 

 


 
 

 

  


  





   
1

1
         

x

f f





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a) 

Ans 

 

 

 

 

 

 

 

 

 

 

 

  b)  

Ans 

 

 

 

 

 

 

   c) 

Ans 

Attempt any FOUR of the following:  

   
3 3 5

If  an d   sh o w  th a t 
4 5 4 1

x x
f x t f t x

x x

 
  

 
 

 

 

   

3

4 5

3 5
 3

4 1
       

3 5
4  5

4 1

3 5 3 4 1

4 1
       

4 3 5 5 4 1

4 1

3 5 1 2 3
       

1 2 2 0 2 0 5

1 7
       

1 7

t
f t

t

x

x

x

x

x x

x

x x

x

x x

x x

x
x












 
 

 

  




  



  


  

 

 

------------------------------------------------------------------------------------ 

     

 

 

 

2
If  5 0 s in 1 0 0 0 .0 4 ,  th e n  s h o w  th a t   f

1 0 0

2 2
5 0 s in 1 0 0 0 .0 4

1 0 0 1 0 0

                   = 5 0 s in 2 1 0 0 0 .0 4

                   = 5 0 s in 1 0 0 0 .0 4

                   =

f t t f t t

f t t

t

t

f t





 



 
    

 

    
       

    

 



 

-------------------------------------------------------------------------------------

 

 

0

0

0

3 3
E v a lu a te : lim

3 3 3 3
lim  .

3 3

3 3
lim  

3 3

1
=

3 0 3

1

2 3

x

x

x

x

x

x x

x x

x

x x







 

   


 

 


 

 


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   d)  

Ans 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

e)  

Ans 

 

 

 

 

 

 

 

 

 

 

 

 

 

3
0

3
0

3
0

2

3
0

2

2
0

2

0 0

2

s in 2 2 s in
E v a lu a te : lim

2 s in c o s 2 s in
lim

2 s in 1 c o s
lim

2 s in 2 s in
2

= lim

s in
s in 2

4 lim

s in
s in 12

4 lim lim .
2

2

1
4 1 1 .

2

x

x

x

x

x

x x

x x

x

x x x

x

x x

x

x
x

x

x

x

x x

x

x

xx











 






 


 
  

 

 
 
 

 

  
  

   
    
  
 
 

 
   

 

4
1

4
   

 

------------------------------------------------------------------------------------ 

 

3

2

3

3

2

3

3

2

3

3
0

3

3
0

c o s 3 3 c o s
E v a lu a te : lim

2

4 c o s 3 c o s 3 c o s
lim

2

4 c o s
lim

2

P u t ,  a s   ,  0
2 2

4 c o s
2

lim

s in
4 lim

x

x

x

h

h

x x

x

x x x

x

x

x

x h x h

h

h

h

h













 















 
 

 

 


 
 

 



 
 

 

   

 
 

 




 

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 f) 

Ans 

 

  

3

0

3

s in
4 lim

4 1

4

h

h

h

 
  

 





  

------------------------------------------------------------------------------------- 

 

 

 

 

 

 

 

 

 

2
3

2
0

2
0

0

1

0

lo g 2
E v a lu a te  : lim

9

P u t 3 , a s  3 , 0

lo g 3 2
lim

3 9

lo g 1
lim

9 6 9

lo g 1
lim

6

lo g 1
lim

6

lo g

6

1

6

x

h

h

h

h

h

x

x

x h x h

h

h

h

h h

h

h h

h

h

e















   

 


 




  














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a) 

 

 

Ans 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) 

Ans 

Attempt any FOUR of the following:  

2

If   a n d   a re  d if fe re n tia b le  fu n c tio n s  o f   a n d  , w h e re  0

th e n  p ro v e  th a t  

L e t  , ,  a re  s m a ll in c re m e n ts  in  , ,  re s p e c tiv e ly

c o rre s p o n d in g  to  in c re m e n t  in  .

u
u v x y v

v

d u d v
v u

d y d x d x

d x v

u v y u v y

x x

u u
y y

v

  








 






  



 

2

2

2
0 0

0 0

2
0

2

 

( )

lim lim

lim lim

lim

                      

x x

x x

x

v

u u
y y

v v

u u u
y

v v v

u v v u u v v
y

v v v

v u u v
y

v v v

v u u v

y x

x v v v

v u u v

y x

x v v v

u v
v u

y x x

x v

d u d v
v u

d y d x d x

d x v

 

 













 




 




 

 

 

 

 

 

 

  



 

 




 




 



  

























    a s  0 , 0  

 

x v  

 

----------------------------------------------------------------------------------------------------- 

   

 

0

0

B y u s in g  f irs t  p r in c ip le  f in d  th e  d e r iv a tiv e  o f  c o s

lim

c o s c o s
lim

h

h

y x

f x h f xd y

d x h

x h xd y

d x h







 


 

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c) 

Ans 

 

 

0

0

0 0

2 s in s in
2 2

lim

2
s in s in

2 2
2 lim

s in
2 12

2 lim s in lim .
2 2

2

1
2 s in

2

s in

h

h

h h

x h x x h x

d y

d x h

x h h

d y

d x h

h

d y x h

hd x

d y
x

d x

d y
x

d x





 

      
    

   


   
   
   

 

  
  

     
     
   
 
 

 

 

 

-------------------------------------------------------------------------------------
 

 

1

2

1

1

2

1

1

1

1

2

2

1
If  s in , f in d  

1

P u t ta n ta n

1
s in

1 ta n

1
s in

s e c

s in c o s

s in s in
2

2

ta n
2

1
0

1

1

1

d y
y

d xx

x x

y

y

y

y

y

y x

d y

d x x

d y

d x x

 





























 
  

 

  

 
  

 

 


 
 



  
   

  

 

 

 


 

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d)  

Ans 

 

OR 

 

1

2

1

1

2

1

1

1

2

1
If  s in , f in d  

1

P u t c o t c o t

1
s in

1 c o t

1
s in

c o s

s in s in

c o t

1

1

d y
y

d xx

x x

y

y
e c

y

y

y x

d y

d x x

 





















 
  

 

  

 
  

 

 


 
 







 


 

---------------------------------------------------------------------------------------------------- 

 

 

 

   

   

   

 

 

2

2

2

2

2

2

2

2

c o s
F in d   i f  

1

c o s
G iv e n , 

1

c o s
lo g lo g

1

lo g lo g c o s lo g 1

lo g lo g c o s lo g 1

1 1 1
s in lo g c o s 2

c o s 1

2
ta n lo g c o s

1

c o s
ta n lo

1

x

x

x

x

x

xd y
y

d x x

x
y

x

x
y

x

y x x

y x x x

d y
x x x x

y d x x x

d y x
y x x x

d x x

xd y
x x

d x x







 

  
  

  

  

    


 
    

 

  


 
2

2
g c o s

1

x
x

x

 


 
   
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Ans 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

f) 

Ans 

 

   

   

   

 

If  .  s h o w  th a t  

lo g lo g  

lo g lo g lo g

lo g lo g lo g

1 1 1
1

p qp q

p qp q

p q

d y y
x y x y

d x x

x y x y

x y p q x y

p x q y p q x y

d y d y
p q p q

x y d x x y d x

p q d y p q p q d y

x y d x x y x y d x

q p q d y p q p

y x y d x x y x

q x q y p y





  

 

   

   

  
     

   

  
    

  

  
   

  

 

   

q y d y p x q x p x p y

y x y d x x x y

q x p y d y q x p y

y d x x

d y y

d x x

    
 

  
 

  
 

 

 

 

 

3 3

3 3

2

2

2

2

2

2

If  3 s in 2 s in , 3 c o s 2 c o s , f in d   a t  
4

3 s in 2 s in , 3 c o s 2 c o s

3 c o s 6 s in c o s

3 s in 6 c o s s in

3 c o s 6 s in c o s

3 s in 6 c o s s in

3 c o s 1 2 s in

3 s in 2 c o s

d y
y t t x t t t

d x

y t t x t t

d y
t t t

d t

d x
t t t

d t

d y

d y t t td t

d xd x t t t

d t

t td y

d x t


    

   

  

  


  

 




 1

c o s c o s 2
c o t

s in c o s 2

a t  
4

c o t 1
4

t

d y t t
t

d x t t

t

d y

d x







 



 
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Ans 

 

 

 

 

 

 

 

 

 

 

 

b) 

Ans 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

Attempt any FOUR of the following: 

   

   

   

2
0

2
0

2
0

2
0

2
0

0 0

6 3 2 1
E v a lu a te : lim

6 3 2 1
lim

3 2 3 2 1
lim

3 2 1 2 1
lim

3 1 2 1
lim

3 1 2 1
lim lim

lo g 3 lo g 2

x x x

x

x x x

x

x x x x

x

x x x

x

x x

x

x x

x x

x

x

x

x

x

x x











 

  

  


  


  


 


    
    
   



 

------------------------------------------------------------------------------------- 

 

1

3

3

0

0

0

1

0

1

3 3

0

lo g lo g 3
E v a lu a te : lim

3

P u t 3  a s  3  , 0

lo g 3 lo g 3
lim

3 3

3
lo g

3
lim

1
lim lo g 1

3

lim lo g 1
3

lo g lim 1
3

lo g

x

h

h

h

h

h

h

h

x

x

x h x h

h

h

h

h

h

h

h

h

e

















   

 


 

 
 
 



 
  

 

 
  

 

 
    

  
 



 

1 1
lo g

3 3
e    

 

 

 

 

 

  ½  

 

 

 

   1 

 

  ½  

1+1 

 

 

 

  1 

     

 

   1 

 

 

 

  ½  

 

 

   1 

 

 

 

  ½  
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d) 

 

3
F in d  th e  a p p ro x im a te  ro o ts o f  th e  e q u a tio n  4 0  b y  b is e c tio n

m e th o d .

x x  
 

 

 

 

 

3
L e t  4

1 4 0

2 2 0

ro o t  lie s  in  1 ,2

f x x x

f

f

  

  

 



  

1

1 2
1 .5

2 2

a b
x

 
    

 1 .5 2 .125f    <0 

 the root lies in (1.5,2) 

1

2

1 .5 2
1 .7 5

2 2

x b
x

 
    

 2
0 .39 0f x     

 the root lies in (1.75,2) 

2

3

1 .7 5 2
1 .8 7 5

2 2

x b
x

 
  

 

OR 

 

 

 

 

3
L e t  4

1 4 0

2 2 0

ro o t  lie s  in  1 ,2

f x x x

f

f

  

  

 



 

a b 
2

a b
x


   f x  

1 2 1.5 -2.125 

1.5 2 1.75 -0.39 

1.75 2 1.875 --- 

 

 
3

S h o w  th a t ro o t o f th e  eq u a tio n  4 1 0  in  1, 2  an d  fin d

it b y  u s in g  N ew to n -R ap h so n  m e th o d  p e rfo r m in g  tw o  ite ra tio n s .

x x  

 

 

 

 

 

1 

 

 

1 

 

 

 

 

    1 

 

 

 

    1 

 

 

 

 

    1 

 

 

 

 

1+1+1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

04 

 

 

    

 

 

 

 

   04  
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Let,  
3

4 1f x x x                                  

 

 

1 2 0

2 1 0

f

f

  

 

        

     
2

' 3 4f x x                                    

   ' 2 8f   

 Initial root 0
2x   

 

 

0

1 0 '

0

f x
x x

f x
  =

1
2 1 .8 7 5

8
              

 

 

1

2 1 '

1

0 .0 9 1
1 .8 7 5 1 .8 6 1

6 .5 4 6

f x
x x

f x
    

  

OR 

Let,  
3

4 1f x x x                                  

 

 

1 2 0

2 1 0

f

f

  

 

        

     
2

' 3 4f x x                                    

   ' 2 8f   

 Initial root 0
2x   

   

 

   

'

1 '

2 3

1 2

3 3

1 2

3

1 2

1

2

3 4 4 1

3 4

3 4 4 1

3 4

2 1

3 4

0 ,1, 2

1 .8 7 5

1 .8 6

n

n

n

n

x f x f x
x

f x

x x x x
x

x

x x x x
x

x

x
x

x

n

x

x












   




   















 

------------------------------------------------------------------------------------ 

 

 

1 

 

½  

 

 

 

1 ½  

 

1 

 

 

 

 

 

1 

 

½  

 

 

 

 

 

 

 

 

1 

 

1 

½  
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e) 

 

Ans 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

f) 

Ans 

Solve the following equations, Using Gauss elimination 

method: 2 3 1 4    ,   3 2 1 1  ,    2 3 1 1x y z x y z x y z          

 2 3 1 4    

 3 2 1 1    

 2 3 1 1

x y z

x y z

x y z

  

  

  

 

2 3 1 4  

6 2 4 2 2

          

5 8

x y z

x y z

x z

  

  

   

                    

and      

9 3 6 3 3  

2 3 1 1

          

7 5 2 2

          

x y z

x y z

x z

  

  

   

 

 2 5 5 4 0

7 5 2 2

 1 8 1 8   

1

   2

   z 3

x z

x z

x

x

y

   

 

  

 



  
Note: In the above solution, first y is eliminated and then z is 

eliminated to find the value of x first. If in case the problem is 

solved by elimination of another unknown i. e., either first y or 

z, appropriate marks to be given as per above scheme of 

marking.  

 

-----------------------------------------------------------------------------------

Solve the following equations by Gauss-Seidel 

method: 5 9 , 5 4 , 5 6x y x y z y z         

 

 

 

0 0

1

1

1

1
9

5

1
4

5

1
6

5

S ta r t in g  w ith   0

   1 .8

   1 .1 6

   0 .9 6 8

x y

y x z

z y

y z

x

y

z

 

   


 


 





 

 

 

 

 

 

 

 

 

1 

 

 

 

 

1 

1 

1 

 

 

 

 

 

 

 

 

 

 

    1 

 

 

 

   1 

 

 

 

 

 

 

 

 

 

04 

 

 

 

 

 

 

 

 

 



                                                           MAHARASHTRA STATE  BOARD OF TECHNICAL EDUCATION 
                                                                                                            (Autonomous) 

   (ISO/IEC - 27001 - 2005 Certified) 

______________________________________________________________________________________________ 

 

Subject Code:  (17216)                        Winter-2015                              Page No: 20/26 

Que. 

No. 

Sub. 

Que. 
Model Answers Marks 

Total 

Marks 

5) 

 

 

 

 

 

 

 

6) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a) 

 

Ans 

 

 

 

 

 

 

 

 

 

 
 

 

 

2

2

2

3

3

3

   2 .0 3 2

   1 .0 1 2

   0 .9 9 7

   2 .0 0 3

   1 .0 0 1

   0 .9 9 9 8

x

y

z

x

y

z





 





   

Attempt any FOUR of the following: 

 
1

2

s in 2 2

2
If   p ro v e  th a t  1 0

m x d y d y
y e x x m y

d x d x



    

  

 

 

 

 

 

1

1

s in

s in

2

2

2

2

2
2

2

2 2

2

2

2

2

2

2 2

2

  

1

1

1 1

1
1 0 2

2 1

1 1

1 . (1)

1 0

O R

m x

m x

y e

d y
e m

d x x

d y
x m y

d x

d y d y d y
x x m

d x d x d xx

d y d y d y
x x m x

d x d x d x

d y d y
x x m m y b y

d x d x

d y d y
x x m y

d x d x











        

   



   

       

   

 

 

1

1

1

1

s in

s in

2

2 s in

2

2 s in

2
2 2

 

1

1

1

1 1
1 0 2

2 1 1

m x

m x

m x

m x

y e

d y
e m

d x x

d y
x m e

d x

d y d y
x x m e m

d x d x x x















 

   

 
 

 
2

2 2

2
1

d y d y
x x m y

d x d x
  

 

 

1 

 

 

 

1 

 

 

 

 

 

 

 

1 

 

½  

 

    1 

    ½  

 

   ½  

 

   ½  

 

 

1 

 

 

 

1½  

 

  1 
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b) 

Ans 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
2

2 2

2
1 0

d y d y
x x m y

d x d x
     

------------------------------------------------------------------------------------- 

 

2

2
If  ( s in ) , 1 c o s  f in d   a t  =

2

d y
x a y a

d x


        

 

   

 

2

( s in ) , 1 c o s

1 c o s 1

s in

s in

1 c o s

2 s in c o s
2 2

2 c o s
2

ta n
2

x a y a

d x
a

d

d y
a

d

d y

d y d

d xd x

d

d y a

d x a

d y

d x

d y

d x

  















 





   

        

 

 






   
    

   


 
 
 

 
   

 

 
2

2

2

2

2

2

1
se c

2 2

1 1
se c

2 2

d y d

d x d x

d y

d xd x

d

 





 
    

 

 
   

 

 

 

2

2

2

1 1
sec

2 2 1 co s

d y

d x a





 
   

 

 

2

2 4

2

2

1 1 1
sec sec

2 2 4 2
2 co s

2

d y

d x a
a

 



   
      

    
 
 

 

 

½  

 

 

 

 

 

½  

½  

 

 

 

 

½  

 

 

 

 

1 

 

 

½  
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c) 

 

Ans. 

 

 

 

 

 

 
2

4
4

2

2

2

a t  
2

1 1
s e c 2

4 4 4

1

d y

d x a a

d y

d x a








 
    

 




 

----------------------------------------------------------------------------------------------------- 

Using Regula-Falsi method, find the root of the equation  

3
1 0x x    

Let 
 

3

3

1 0 0

1

x x

f x x x

    

    

 

 

1 1 0

2 5 0

f

f

  

 

 

 the root lies in (1,2) 

   

   
1

1(5 ) 2 ( 1)
1 .1 6 7

5 1

a f b b f a
x

f b f a

  
  

 
 

 1
0 .578f x    <0 

 the root lies in (1.167,2) 

   
2

1 .1 6 7 5 2 0 .5 7 8
1 .2 5 3

5 0 .5 7 8
x

 
 


 

 2
0 .286 0f x   

 

 the root lies in (1.253,2)

 

   
3

1 .2 5 3 5 2 0 .2 8 6
1 .2 9 3

5 0 .2 8 6
x

 
 


 

OR 

 

3

3

1 0

1

x x

f x x x

   

    

 

 

    ½  

 

   ½  

 

 

 

 

 

   1 

 

 

   1 

 

 

   1 

 

 

 

    1 
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Ans 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 1 0

2 5 0

f

f

  

 
 

 the root lies in (1,2) 

a b 
 f a

  

 f b

 

   

   

a f b b f a
x

f b f a





  f x  

1 2 -1 5 1.167 -0.578 

1.167 2 -0.578 5 1.253 -0.286 

1.253 2 -0.286 5 1.293 --- 

 

------------------------------------------------------------------------------------- 

Solve the following equations by Jacobi’s method.  
2 0 2 1 7 , 3 2 0 1 8, 2 3 2 0 2 5x y z x y z x y z           

 

 

 

0 0 0

1

1

1

1
1 7 2

2 0

1
1 8 3

2 0

1
2 5 2 3

2 0

S ta r t in g  w ith   0

   0 .8 5

   0 .9

   1 .2 5

x y z

y x z

z x y

x y z

x

y

z

  

   

  

  



 



 

2

2

2

3

3

3

   1 .0 2

   0 .9 6 5

   1 .0 3

    1 .0 0 1

    1 .0 0 2

    1 .0 0 3

x

y

z

x

y

z



 





 



 

 

1 

 

 

 

1+1+1 

 

 

 

 

 

 

 

   1 

 

 

 

    1 

 

 

    1 

 

 

   1 
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e) 

Ans 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

f) 

 

Ans 

Solve the following equations by Gauss elimination method:   
4 2 1 2 , 1 1 4 3 3, 2 3 8 2 0x y z x y z x y z           

4 2 1 2    

1 1 4 3 3     

2 3 8 2 0

x y z

x y z

x y z

  

   

    

4 2 1 2  

4 4 4 1 6 1 3 2

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4 5 1 8 1 4 4

x y z

x y z

y z

  

   



                  

and      

4 2 1 2  

4 6 1 6 4 0

    +       

7 1 4 2 8

2 4

          

x y z

x y z

y z

y z

  

  

  

  

     

4 5 1 8 1 4 4  

9 1 8 3 6

_ _ _ _ _ _ _ _ _ _ _ _

5 4 1 0 8

2

3

1

          

y z

y z

y

y

z

x

 

  



 





 

Note: In the above solution, first x is eliminated and then z is 

eliminated to find the value of y first. If in case the problem is solved 

by elimination of another unknown i. e., either first y or z, appropriate 

marks to be given as per above scheme of marking 

----------------------------------------------------------------------------------------------------- 

Using Newton-Raphson method to evaluate 3
2 0  correct to three 

decimal places. 

Let, 

 

3

3

3

2 0

2 0 0

2 0

x

x

f x x



  

 

                               

 

 

2 1 2 0

3 7 0

f

f

  

 
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     
2

' 3f x x                                    

 Initial root 0
3x 

 

 ' 3 27f   

 

 

0

1 0 '

0

f x
x x

f x
  =

 
3

2

3 2 0
3 2 .7 4 0

3(3)


 

 

 

 

  

 

3

1

2 1 2'

1

2 .7 4 2 0

2 .7 4 2 .7 1 4

3 2 .7 4

f x
x x

f x



    

 

 

 

  

 

3

2

3 2 2'

2

2 .7 1 4 2 0

2 .7 1 4 2 .7 1 4

3 2 .7 1 4

f x
x x

f x



    

 

OR  

Let, 

 

3

3

3

2 0

2 0 0

2 0

x

x

f x x



  

 

                               

 

 

2 1 2 0

3 7 0

f

f

  

 

        

     
2

' 3f x x                                    

 Initial root 0
3x 

 

   

 

   

'

1 '

2 3

1 2

3 3

1 2

3 2 0

3

3 2 0

3 4

n

n

n

x f x f x
x

f x

x x x
x

x

x x
x

x










 


 




 

3

1 2

2 2 0

3
n

x
x

x





 

 

½  

 

 

   1 

 

 

    1 

 

     1 

 

 

 

 

   ½  

 

    ½  

 

 

 

 

 

 

    1 

 

 

 

 

 

 

 

04 

 

 



                                                           MAHARASHTRA STATE  BOARD OF TECHNICAL EDUCATION 
                                                                                                            (Autonomous) 

   (ISO/IEC - 27001 - 2005 Certified) 

______________________________________________________________________________________________ 

 

Subject Code:  (17216)                        Winter-2015                              Page No: 26/26 

Que. 

No. 

Sub. 

Que. 
Model Answers Marks 

Total 

Marks 

6)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1

2

3

0 ,1, 2

2 .7 4 0

2 .7 1 4

2 .7 1 4

n

x

x

x







   

------------------------------------------------------------------------------------- 

     

Important Note 
 

         In the solution of the question paper, wherever possible all the 

possible alternative methods of solution are given for the sake of 

convenience. Still student may follow a method other than the given 

herein. In such case, first see whether the method falls within the scope 

of the curriculum, and then only give appropriate marks in accordance 

with the scheme of marking. 

--------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------
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