
 

  

 

 

 
B.Sc. DEGREE EXAMINATION — 

DECEMBER, 2019. 

First Year 

Mathematics 

ELEMENTS OF CALCULUS 

Time : 3 hours Maximum marks : 75 

PART A — (5  5 = 25 marks) 

Answer any FIVE questions. 

1. Find the thn  differential  co–efficient of xy 3sin . 

2. Find the radius of curvature for the curve 
1 yx  at  4

1,4
1 . 

3. Evaluate :  

2

0
44

4

cossin
sin



dx
sx

x
. 

4. Evaluate : 
6)7(

lim 2

2

 n
n

n
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5. (a) If 10  x , then show that 


0n

nx  converges 

to 
x1

1
. 

 (b) If 1x , then show that 


0n

nx  diverges. 

6. Prove that 


1

1

n n
 diverges. 

7. Evaluate  
1

0

87 )1( dxxx . 

8. If )3(log 333 xyzzyxu   show that 

zyxz
u

y
u

x
u













 3

. 

PART B — (5  10 = 50 marks) 

Answer any FIVE questions. 

9. If xy 1sin , prove that 

0)12()1( 2
12

2   nnn ynxynyx . 

10. Find an evolute of the ellipse 12

2

2

2


b
y

a
x

. 
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11. If          
2

0

cos


dxxxI n
n ,    then   show         that 

n

nn InnI 



  2

)1( 2


. 

12. If 
1}{ nns  is a cauchy sequence of real numbers, 

then show that 
1}{ nns  is bounded. 

13. State and prove Ratio test. 

14. Prove that 






















 

1

1
1

n

n

n
 is convergent. 

15. Discuss the maxima and minima of the function 
)6(23 yxyx  . 

  

16. Change the order of integration  
a xa

a
x

dydxxy
0

2

2

 and 

evaluate it. 

——––––––––– 



 

  

 

 

B.Sc. DEGREE EXAMINATION —  
DECEMBER, 2019. 

First Year 

Mathematics 

DIFFERENTIAL EQUATIONS 

Time : 3 hours Maximum marks : 75 

PART A — (5  5 = 25 marks) 

Answer any FIVE questions. 

1. Solve : 01)(2  pyxxyp  

2. Solve : 22 )4( xyD  . 

3. Test for exactness and hence solve 
0)6()32( 2222  dyxxyydxyxyx . 

4. Solve the following PDE by Charpit’s  method 
02  qxpp . 
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5. Evaluate : ]2cos[ 2 tteL t . 

6. Solve : 02  xypxp . 

7. Solve : xey
dx
dy

dx
yd x cos652

2

 . 

8. Evaluate 











)3()2()1(
171

sss
sL . 

PART B — (5 × 10 = 50 marks) 

Answer any FIVE questions. 

9. Solve : 0cot2 22  yxypp . 

10. Solve by variation of parameter method 

xy
dx
yd

2tan42

2

 . 

11. Solve : 0)()()(  dzmylxdylznxdxnymz . 

12. Find complete and singular solution of 
22qpqypxz  . 

13. Using Laplace transform solve 

tey
dt
dy

dt
yd 2
2

2

5
6  . 
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14. Solve : xxy
dx
dyx

dx
ydx log242 2
2

2
2  . 

15. Solve : yxqxzpzy  )()( . 

16. Find : 

 (a) 























1
9

log 2

2
1

s
sL  

 (b) 



 

t
ttL 2cos3cos

. 

 

————— 



 

  

 

 

B.Sc. DEGREE EXAMINATION –  
DECEMBER, 2019. 

First Year 

Maths 

TRIGONOMETRY, ANALYTICAL GEOMETRY 
AND VECTOR CALCULUS  

Time : 3 hours Maximum marks : 75 

PART A — (5 × 5 = 25 marks) 

Answer any FIVE questions. 

1. Prove that  

 1cos24cos80cos64
sin

7sin 246  



.  

2. Find the image of the point (1, –2, 3) in the plane 
03232  zyx . 

3. Find the equation of the sphere passing through 
the four points )1,3,4(),2,1,5(),1,3,2(   and 

)3,5,2( . 
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4. Find the constants cba ,,  so that the vector  

  jzybxiazyxF


)3()2(  

      kzcyx


)24(   

 is irrotational.  

5. Evaluate  
V

dvF


 if kzjyixF


222   and if 

V  is the volume of the region enclose by the cube 

10  x , 10  y , 10  z .  

6. If iyxiBA  )(sin , prove that  

 (a) 1
sinhcosh 2

2

2

2


B

y
B

x
 

 (b) 1
cossin 2

2

2

2


A

y
A

x
 

7. Find the symmetrical form of the equations of the 
lines 075  zyx , 01352  zyx . 

8. If jyixyF


23  , evaluate  
c

rdF 
, where c is 

the curve on the xy plane 22xy   from (0, 0) to  

(1, 2) . 
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PART B — (5 × 10 = 50 marks) 

Answer any FIVE questions. 

9. Sum to infinity the series  

 ....)2(cos
4.2
3.1

)(cos
2
1

cos    

10. Prove that the lines  

 
1

4
7

1
4
3

;
2

1
8
10

3
1 













 zyxzyx

 

 are co-planar. Find also their point of entersection 
and the plane through them.  

11. Find the equation of the sphere having the circle 

07642222  zyxzyx , 522  zyx  

for a great circle.  

12. Find the directional derivative of 32zxyxyz   at 

the point (1, 2, –1) in the direction of the vector 

kji


3 .  

13. Verify Green’s theorem in the plane for 

  ydyxdxxxy 22 )( , where C  is the boundary 

of the region bounded by xyxy  ,1,0 .  
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14. Prove that  

 


  4sin26sin28(sin
2
1

cossin 7
53  

       )2sin6   

15. Find the perpendicular distance from  

 (3, 9, –1) to the line 
5
13

1
31

8
8 






 zyx

. 

16. Evaluate  
s

dsnF ˆ


, where kzjyixF


2224   

and s is the surface of the region bounded by 
422  yx , 3,0  zz . 

––––––––––––– 




