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B.Sc. (CBCS) DEGREE EXAMINATION,  
NOVEMBER 2021. 

First Semester 

Mathematics – Allied 

ALGEBRA AND DIFFERENTIAL EQUATIONS 

(For those who joined in July 2021 onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10  1 = 10 marks) 

Answer ALL questions. 

Choose the correct answer. 

1. The equation fexdxcxbxax  2345  can 
have —————— roots and no more.  

 (a) 5   

 (b) 3 

 (c) 4   

 (d) none of these 
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2. If  ,,  are the roots of the equation 

0234  srxqxpxx  then   

   ——————. 

 (a) p   (b) q  

 (c) r   (d) s   

3. How many imaginary roots will occur for the 
equation 0123 347  xxx ? 

 (a) atmost four 

 (b) exactly four 

 (c) atleast four 

 (d) none of these 

4. To remove the fractional co-efficients from 

01
3
1

4
1 23  xxx  multiply the roots by  

——————. 

 (a) 4  (b) 3 

 (c) –3  (d) 12 

5. The characteristics equation of 










11
21

A  is 

 (a) 0322    (b) 0322    

 (c) 0232    (d) 0652    
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6. The eigen values of 







80
01

 are 

 (a) 8,1   (b) 8,1   

 (c) 8,1   (d) 8,1  

7. The Clairaut’s equation is ——————. 

 (a) )(cfcxy    

 (b) )(pfpxy   

 (c) 
dx
dppf

dx
dpxp

dx
dy

)(






   

 (d) none of these 

8. The partial differential equation from )/( xyfz   

is ——————. 

 (a) 0 qypx  (b) 0 qypx  

 (c) 0 pyqx  (d) none of these 

9. )1(L  —————— 

 (a) 
s
1

  (b) 2

1
s

 

 (c) 
s
1   (d) 2

1
s
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10. 








as
L 11  ——————. 

 (a) 1   (b) x  

 (c) axe   (d) None 

PART B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

11. (a) Solve the equation 08845 234  xxxx  

given that one root is 51  . 

Or 

 (b) Solve the equation 016116 23  xxx  

whose roots are in harmonic progression. 

12. (a) Diminish the roots of 

024410 234  xxxx  by 2 and hence 

solve the original equation. 

Or 

 (b) Solve the equation 01834 23  xxx  

given that two of its roots are equal.  

[P.T.O.]
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13. (a) Find the inverse of the matrix 






















225
5615

112

. 

Or 

 (b) Find the eigen value and eigen vectors of 









21
45

. 

14. (a) Form a partial differential equation by 
eliminating the arbitrary function   from 

,( zyx  0)222  zyx . 

Or 

 (b) Eliminate the arbitrary constants ba,  and c  

from 12

2

2

2

2

2


c
z

b
y

a
x

. 

15. (a) (i) Prove that 1

)1(
][ 

 n
n

s
nxL  

  (ii) If )()]([ sFxfL   then prove that 

)]([)]([ sF
ds
dxfxL  . 

Or 

 (b) Find 





 

x
xL cos1

. 
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PART C — (5  8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

16. (a) Show that the roots of the equation 
023  srxqxpx  are in arithmetic 

progression if pqrspq 9272 23  . 

Or 

 (b) Solve the equation  
 0643436 2345  xxxxx . 

17. (a) Obtain by Newton’s method the root of the 
equation 0133  xx  which lies between  
1 and 2. 

Or 

 (b) Find by Horner’s method the positive root of 
0133  xx  correct to three decimal 

places. 

18. (a) Find the eigen values and eigen vectors of 

















113
151

311

. 

Or 

 (b) Verify Cayley-Hamilton theorem for 


















211
010

112

A . 
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19. (a) Solve : 06)23( 222  xypyxxyp . 

Or 

 (b) Solve : )()()( 222 yxzqxzypzyx  . 

20. (a) Find 










22

1

)( bas
dcsL . 

Or 

 (b) Find : 











)52()1(
35

2
1

sss
sL . 

  

——––––––––– 


