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B.Sc. DEGREE EXAMINATION, APRIL 2026 

First Semester 

Mathematics 

ALGEBRA AND TRIGONOMETRY 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. If the roots of 0362312 23  xxx  are –1, 4, 9, find the 
equation whose roots are 1, -4, -9. 

 0362312 23  xxx  GßÓ \©ß£õmiß ‰»[PÒ &1, 4-, 
9, GÛÀ 1, &4, &9 I ‰»[PÍõP öPõsh \©ß£õmøh 
PõsP. 

2. How to diminish the roots of the equation? 

 J¸ \©ß£õmiß ‰»[PøÍ GÆÁõÖ SøÓ¨£õ´? 

3. Expand 1)1(  x  

 1)1(  x  I Â›Ä£kzxP. 

4. Expand )1(log x  

 )1(log x  I Â›Ä£kzxP. 

5. Find the eigen value of the matrix 








41

02
 

 








41

02
 GßÓ Ao°ß IPß ©v¨ø£ PõsP. 

6. Verify Cayley – hamilton theorem for 








64

23
 

 








64

23
 US öP´¼ &÷íªÀhß ÷uØÓzøu \›£õº. 
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7. State De Moiver’s theorem. 

 i&©õ´Á›ß ÷uØÓzøu TÖP. 

8. Expand ncos  

 ncos  I Â›Ä£kzxP. 

9. Express 3log . 

 3log   I Â›Ä£kzxP. 

10. Find )1(log i . 

 )1(log i  I PõsP. 

 Part B  (5  5 = 25) 

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

11. (a) Find the sum of the series  .....
!4

7

!3

5

!2

3
1 . 

   .....
!4

7

!3

5

!2

3
1  ß TkuÀ PõsP. 

Or 

 (b) Find the sum of the series  ....
12.8.4

5.3.1

8.4

3.1

4

1
1  

   ....
12.8.4

5.3.1

8.4

3.1

4

1
1  ß TkuÀ PõsP. 

12. (a) Diminish the roots of 08102 35  xxx  by 5 and 
find the transformed equation. 

  08102 35  xxx  GßÓ \©ß£õmiß ‰»[PøÍ 
5 BÀ SøÓzx \©ß£õmøh E¸©õØÖP. 

Or 

 (b) Solve 01102610 234  xxxx . 

  wºUP 01102610 234  xxxx  . 
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13. (a) Find the eigen value of the matrix 
















224

604

212

. 

  
















224

604

212

 GßÓ Ao°ß IPß ©v¨ø£ PõsP. 

Or 

 (b) Find the eigen value and eigen vector of the matrix 










86

43
. 

  








86

43
 GßÓ Ao°ß IPß ©v¨¦ ©ØÖ® IPß 

öÁUhøµ PõsP. 

14. (a) Prove that   sin103sin55
16

15  SinSin . 

  {ÖÄP   sin103sin55
16

15  SinSin . 

Or 

 (b) Expand tan n . 

  tan n  I Â›Ä£kzxP. 

15. (a) Separate real and imaginary part of log )34( i . 

  log )34( i  ß ö©´ ©ØÖ® PØ£øÚ £SvPøÍ 
¤›UP. 

Or 

 (b) Prove that 




  1logcosh 21 xxx . 

  {ÖÄP 




  1logcosh 21 xxx . 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Solve 015995 2345  xxxxx . 

 wºUP 015995 2345  xxxxx . 

17. Find the sum of the series  ....
7.6

1

5.4

1

3.2

1
. 

  ....
7.6

1

5.4

1

3.2

1
 ß TkuÀ PõsP. 

18. Verify Cayley – hamiton theorem for 




















411

142

324

. 

 




















411

142

324

 GßÓ Ao°ß öP´¼ ÷íªÀhß 

÷uØÓzøu \›£õº. 

19. Prove that  102cos154cos6cos
32

1
cos6   . 

  102cos154cos6cos
32

1
cos6    GÚ {ÖÄP. 

20. Prove that 




  1logcosh 21 xxx . 

 {ÖÄP 




  1logcosh 21 xxx . 

———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2026 

First Semester 

Mathematics 

DIFFERENTIAL CALCULUS 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Find the thn  derivative of axe . 

 axe ß n BÁx ÁøPöPÊøÁ PõsP. 

2. Find 








 2)(

1

bax
Dn . 

 PõsP 








 2)(

1

bax
Dn . 

3. If 3223),( yxyyxxyxf  , find 
2

2

2

2

,,
y

f

y

f

x

f

f

f
















, 

xy

f



2

. 

 3223),( yxyyxxyxf  , GÛÀ 
2

2

2

2

,,
y

f

y

f

x

f

f

f
















, 

xy

f



2

I 

PõsP. 

4. Define partial differentiation. 
 £Sv ÁøP°hø» Áøµ¯Ö. 

5. Define homogeneous function. 
 K›¯À \õºø£ Áøµ¯Ö. 

6. If 22 yxyxz   find 
y

z
y

x

z
x









. 

 22 yxyxz   GÛÀ 
y

z
y

x

z
x









 I PõsP. 
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7. Define envelope. 

 EøÓ Áøµ¯Ö. 

8. Define evolute. 

 ÁøÍÄ ø©¯ £õøu Áøµ¯Ö. 

9. Find   if tanas  . 

 tanas   GÛÀ   øÁ PõsP. 

10. Write the formula for radius of curvature. 

 Bµ ÁøÍÄ Põq® `zvµzøu GÊxP. 

 Part B  (5  5 = 25) 

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

11. (a) If 21 )(sin xy  , prove that 

  0)12()1( 2
12

2   nnn ynxynyx . 

  21 )(sin xy   GÛÀ  

0)12()1( 2
12

2   nnn ynxynyx  GÚ {ÖÄP. 

Or 

 (b) Find )sin( xxDn . 

  PõsP )sin( xxDn . 

12. (a) If 

















 

yx

yx
u

33
1tan , prove that  

u
y

u
y

x

u
x 2sin









. 

  

















 

yx

yx
u

33
1tan  GÛÀ u

y

u
y

x

u
x 2sin









 GÚ 

{ÖÄP. 

Or 

 (b) Find 
dt

du
, when 22 yxu  , where 

x

x
y




1
, 

  22 yxu  , 
x

x
y




1
 GÛÀ 

dt

du
 I PõsP. 
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13. (a) If 3223 33 yxyyxxu  , prove that 

u
y

u
y

x

u
x 3









. 

  3223 33 yxyyxxu   GÛÀ u
y

u
y

x

u
x 3









 GÚ 

{ÖÄP. 

Or 

 (b) Write down the procedure for finding maxima 
minima of ),( yxf . 

  ),( yxf  ß «¨ö£¸, «a]Ö ©v¨¦ Põq® £iPøÍ 
GÊxP. 

14. (a) Find the envelope of the family of circles 

ayax 2)( 22  .  

  ayax 2)( 22   GßÓ Ámh Sk®£zvß EøÓPøÍ 
PõsP. 

Or 

 (b) Find the envelope of family of curve 
222 sincos ayx   . 

  222 sincos ayx    GßÓ ÁøÍÁøµ Sk®£zvß 
EøÓPøÍ PõsP. 

15.  (a) Find the radius of curvature of the curve 244  yx  

at )1,1( . 

  )1,1(  GßÓ ¦ÒÍC°À 244  yx  ß Bµ ÁøÍøÁ 
PõsP. 

Or 

 (b) Find the radius of curvature for the curve 

832  xy  at )0,2( . 

  )0,2(  GßÓ ¦ÒÎ°À 832  xy  GßÓ ÁøÍÂß 
Bµ ÁøÍøÁ PõsP. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. If xyy mm 2/1/1    prove that 

 (a) )1( 2 x  02
12  ymxyy . 

 (b) 0)()12()1( 22
12

2   nnn ymnyxnyx   

 xyy mm 2/1/1    GÛÀ 

(A) )1( 2 x  02
12  ymxyy . 

 (B) 0)()12()1( 22
12

2   nnn ymnyxnyx  GÚ 
{ÖÄP. 

17. If ),( yxfz   and cosrx  , sinry  , prove that 

2

2

222
1























































z

rr

z

y

z

x

z
. 

 ),( yxfz   ©ØÖ® cosrx  , sinry  , GÛÀ 
2

2

222
1























































z

rr

z

y

z

x

z
 GÚ {ÖÄP. 

18. Show that the maximum value of 222 zyx  subject to the 

restriction 2222 azyx   is 

3
2

3 











 a
. 

 2222 azyx   GßÓ {£¢uøÚ°ß RÌ 222 zyx  ß 

«¨ö£¸ ©v¨¦ 

3
2

3 











 a
 GÚU Põmk. 

19. Find the envelope of family of curves 1
22

2

2

2





ak

y

a

x
. 

 1
22

2

2

2





ak

y

a

x
 GßÓ ÁøÍÁøµ Sk®£zvß EøÓø¯ 

PõsP. 

20. Show that the radius of curvature of curve nar nn cos  is 

1

1





n

ra nn

. 

 nar nn cos  ß ÁøÍÄ Bµ® 
1

1





n

ra nn

 GÚ {ÖÄP. 

———————— 
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U.G. DEGREE EXAMINATION, APRIL 2026 

Mathematics 

Allied – NUMERICAL METHODS WITH APPLICATIONS 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. What is Iteration method? 

 ©Ö ö\´øP •øÓ GßÓõÀ GßÚ? 

2. What is regula falsi method? 

 öµS»õ L£õÀê •øÓ GßÓõÀ GßÚ? 

3. What is forward differences? 

 •ß÷ÚõUS ÷ÁÖ£õkPÒ GßÓõÀ GßÚ? 

4. Write the Lagrange's interpolation formula. 

 ö»Uµõg]°ß Cøhaö\¸PÀ `zvµzøu GÊxP. 

5. Write the Simpson's rule. 

 ]®\Ûß Âv°øÚ GÊxP. 

Sub. Code 

23BMAA1 
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6. Write the Trapezoidal rule. 

 iµ¤éõ´hÀ Âv°øÚ GÊxP. 

7. Define lower Triangular matrix. 

 RÌ •U÷Põn©õUPÀ Ao°øÚ ÂÁ›. 

8. Define diagonal matrix. 

 ‰ø»Âmh Ao°øÚ Áøµ¯Ö. 

9. Write the Picard's method formula. 

 ¤UPõºm •øÓ°ß `zvµzøu GÊxP. 

10. Write the runge Kutta second order formula. 

 µg] Smhõ Cµshõ® £iUPõÚ `zvµzøu GÊxP. 

 Part B  (5  5 = 25) 

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

11. (a) Find the real root of the equation 

052)( 3  xxxf  by regula falsi method. 

  052)( 3  xxxf  GßÓ \©ß£õmiØS öµS»õ 

L£õÀê •øÓ ‰»® ö©´ ‰»zøu Psk¤i. 

Or 

 (b) Find the real root of the equation 0523  xx  by 

bisection method. 

  0523  xx  GßÓ \©ß£õmiØS ø£\Uéß •øÓ 

‰»® ö©´ ‰»zøu Psk¤i. 
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12. (a) Using Newton's forward difference formula find the 

sum 3333 321 nSn   . 

  3333 321 nSn    Gß£uß Tkuø» {³mhß 

•ß÷ÚõUS `zvµzøu £¯ß£kzv Psk¤i. 

Or 

 (b) Use Lagrange's interpolation formula find )10(y  

from the following table. 

x 5 6 9 11 

y 12 13 14 16 

  ö»Uµõg]°ß Cøha ö\¸PÀ `zvµzøu¨ 

£¯ß£kzv ¤ßÁ¸® AmhÁønUS )10(y  ©v¨ø£ 

Psk¤i. 

x 5 6 9 11 

y 12 13 14 16 

13. (a) Evaluate  

6

0

21 x

dx
 by using Simpson's 1/3 rule. 

   

6

0

21 x

dx
 I, ]®¨\ßì 1/3 •øÓø¯ £¯ß£kzv 

©v¨¤kP. 

Or 

 (b) Evaluate 


3

3

4dxx  by Trapezoidal rule. 

  


3

3

4dxx  I iµ¤éõ´hÀ •øÓ ‰»® ©v¨¤kP. 
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14. (a) By Gauss elimination method 

  Find 1A  if 




















221

132

214

A . 

  




















221

132

214

A  GÝ® ÷£õx Põì }UPÀ •øÓ 

‰»® 1A  I Psk¤i. 

Or 

 (b) Solve by Gauss Seidal method. 

  32510  zyx ; 33104  zyx ;  

3106  zyx . 

Põì ëhÀ •øÓ ‰»® wºUP. 

  32510  zyx ; 33104  zyx ;  

3106  zyx . 

15.  (a) Use Picards method to solve 

  2xyy  , 1)0( y . Hence find )10( y . 

  ¤UPõºmì •øÓø¯¨ £¯ß£kzv 2xyy  , 

1)0( y  wºUP, ÷©¾® )10( y I Psk¤i. 

Or 

 (b) Using Taylor series method Compute )10( y , given 

that 22 yx
dx

dy
 , 1)0( y . 

  )10( y  ©v¨¤øÚ öh´»º Á›ø\ •øÓ ‰»® 

Psk¤i öPõkUP¨£mhøÁ 22 yx
dx

dy
 , 1)0( y . 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Find the real root of the equation 46)( 3  xxxf  using 

Newton Raphson method correct to four decimal places. 

 46)( 3  xxxf  GßÓ \©ß£õmiøÚ {³mhß µõ¨éß 
•øÓø¯¨ £¯ß£kzv ö©´ ‰»zøu |õßS u\© Ch 
v¸zu[PÐUS Psk¤i. 

17. Find y  at 105x  from the following data. 

x 1.0 1.1 1.2 1.3 1.4 

f(x) 1.841 1.891 0.932 0.964 0.985 

 105x  GÝ® ÷£õx y ß ©v¨ø£ ¤ßÁ¸® ÂÁµ[PÎÀ 
C¸¢x Psk¤i.  

x 1.0 1.1 1.2 1.3 1.4 

f(x) 1.841 1.891 0.932 0.964 0.985 

18. Find 
2

2

,
dx

yd

dx

dy
 for 960 x  from the following table. 

x 0.96 0.98 1.00 1.02 1.04 

y 0.7825 0.7739 0.7651 0.7563 0.7473 

 ¤ßÁ¸® AmhÁøn°¼¸¢x 
2

2

,
dx

yd

dx

dy
 I 960 x  US 

Psk¤i. 

x 0.96 0.98 1.00 1.02 1.04 

y 0.7825 0.7739 0.7651 0.7563 0.7473 
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19. Solve by Gauss Jacobi method. 

 

.354172

24103

32428







zyx

zyx

zyx

 

 Põì öá÷Põ¤ •øÓ°À wºPP. 

 

.354172

24103

32428







zyx

zyx

zyx

 

20. Apply fourth order runge Kutta method to find )1.0(y  

given that 0 yyxy , 1)0( y , 0)0( y . 

 )1.0(y  ß ©v¨¤øÚ µg] Smhõ |õßPõ® £i•øÓ ‰»® 

Psk¤i, öPõkUP¨£mhøÁ 0 yyxy , 1)0( y , 

0)0( y . 

  
———————— 
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U.G. DEGREE EXAMINATION, APRIL 2026 

Mathematics 

Allied – ANCILLARY MATHEMATICS - I 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Find the eigen value of 








11

23
. 

 








11

23
ß IPß ©v¨ø£ PõsP. 

2. Verify Cayley Hamilton theorem for 








42

65
. 

 








42

65
US öP´¼ ÷íªÀhß ÷uØÓzøu \›£õº. 

3. Solve 2)( ppaxy  . 

 wºUP 2)( ppaxy  . 

4. Solve   0342  yDD . 

 wºUP   0342  yDD . 

Sub. Code 

23BMAA2 
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5. Find 

2

)(

1









bax
Dn . 

 PõsP 
2

)(

1









bax
Dn . 

6. Find )cos2(sin xxDn . 

 PõsP )cos2(sin xxDn . 

7. Prove that  
b

a

a

b

dxxfdxxf )()( . 

 {ÖÄP  
b

a

a

b

dxxfdxxf )()( . 

8. Evaluate 


2

0
sinsin

sin



dx
xx

x
. 

 ©v¨¤kP 


2

0
sinsin

sin



dx
xx

x
. 

9. Expand ntan . 

 Â›Ä£kzxP ntan . 

10. Expand 8cos . 

 Â›Ä£kzxP 8cos . 
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 Part B  (5  5 = 25) 

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

11. (a) Find the eigen value of the matrix 
















121

234

765

. 

  
















121

234

765

 GßÓ Ao°ß IPß ©v¨ø£ PõsP. 

Or 

 (b) Find the eigen value and eigen vector of the matrix 










13

11
. 

  








13

11
 GßÓ Ao°ß IPß ©v¨¦ ©ØÖ® IPß 

öÁUhøµ PõsP. 

12. (a) Solve   xeyDD 22 135143  . 

  wºUP   xeyDD 22 135143  .  

Or 

 (b) Solve   xyD 32 cos119  . 

  wºUP   xyD 32 cos119  . 



S–2209 
 

  

  
4 

13. (a) Find  )(cos baxDn  . 

  PõsP  )(cos baxDn  . 

Or 

 (b) Find  )(sin baxDn  . 

  PõsP  )(sin baxDn  . 

14. (a) Evaluate  

2

0
cossin

sin



dx
xx

x
. 

  ©v¨¤kP  

2

0
cossin

sin



dx
xx

x
. 

Or 

 (b) Prove that  

aaa

dxxafdxxfdxxf

00

2

0

)2()()( . 

  {ÖÄP  

aaa

dxxafdxxfdxxf

00

2

0

)2()()( . 

15. (a) Expand nsin . 

  Â›Ä£kzxP nsin . 

Or 

 (b) Expand ncos . 

  Â›Ä£kzxP ncos . 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Find the inverse of 






















126

216

227

 using Cayley-

Hamilton theorem. 

 öP´¼&÷íªÀhß ÷uØÓzøu £¯ß£kzv 























126

216

227

ß ÷|º©õøÓ PõsP. 

17. Solve   xeyDD x 222 cos86   . 

 wºUP   xeyDD x 222 cos86   . 

18. Find the radius of curvature for the curve 1 yx  at 










4

1
,

4

1
. 

 1 yx  GßÓ ÁøÍÂÀ 








4

1
,

4

1
 GßÓ ¦ÒÎ°À 

BµÁøÍøÁ PõsP. 

19. Evaluate  

2

0

2

cossin

sin



dx
xx

x
 

 ©v¨¤kP  

2

0

2

cossin

sin



dx
xx

x
. 
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20. Prove that  4cos286cos88[cos
2

1
sin

7

8   

]352cos56   . 

 {ÖÄP  4cos286cos88[cos
2

1
sin

7

8   

]352cos56   . 

———————— 
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B.Sc., DEGREE EXAMINATION, APRIL 2026. 

First Semester 

Mathematics 

LATEX 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all the questions. 

1. What do you mean by preamble in a Latex document 

Latex BÁnzvÀ •ßÝøµ GßÓõÀ GßÚ? 

2. What does V space do in Latex? 

Latex À V Space GßÚ ö\´QÓx? 

3. List down the various Font styles. 

£À÷ÁÖ GÊzx ÁiÁ[PøÍ £mi¯¼kP. 

4. What does a hat denote? 

Hat GøuU SÔUQÓx 

5. Define Troubleshooting? 

Troubleshooting Áøµ¯ÖUPÄ® 

6. What are the common errors that can happen? 

{PÇUTi¯ ö£õxÁõÚ ¤øÇPÒ GßÚ? 

7. What is the use of \ requirepackage command? 

\ requirepackage PmhøÍ°ß £¯ß GßÚ? 

Sub. Code 

23BMA1S1 
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8. What is the difference between \ input and \ include? 

\ input ©ØÖ® \ include Cøh÷¯ EÒÍ ÷ÁÖ£õk GßÚ? 

9. What is the purpose of a report? 

AÔUøP°ß ÷|õUP® GßÚ? 

10. Define articles in Latex? 

Latex À Pmkøµø¯ Áøµ¯Ö. 

 Part B (5  5 = 25) 

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

11. (a) Explain the various type styles of Latex.  

   Latex Cß £À÷ÁÖ ÁøP ÁiÁ[PøÍ ÂÍUSP. 

Or 

 (b) What is the use of verbatim? Explain. 

   Verbatim Cß £¯ß GßÚ? ÂÍUSP. 

12. (a) Differentiate eqnarray and eqnarray*  

   eqnarray ©ØÖ® eqnarray* ÷ÁÖ£kzxP. 

Or 

 (b) What do you mean by customized commands? 
Explain.  

   uÛ¨£¯ÚõUP¨£mh PmhøÍPÒ GßÓõÀ GßÚ? 
ÂÍUSP. 

13. (a) How do you use quotation mark in Latex? Explain. 

   Latex CÀ ÷©ØöPõÒ SÔPøÍ GÆÁõÖ 
£¯ß£kzxÁx? ÂÍUSP. 

Or 

 (b) How do you generate warning messages in Latex? 

   Latex CÀ Ga\›UøP ö\´vPøÍ GÆÁõÖ 
E¸ÁõUSÁx? ÂÍUSP. 
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14. (a) How to make a bibliography? Explain. 

   J¸ ¡À £mi¯ø» GÆÁõÖ E¸ÁõUSÁx? 
ÂÍUSP. 

Or 

 (b) How to make an index? Explain 

   J¸ SÔ±møh GÆÁõÖ E¸ÁõUSÁx? ÂÍUSP. 

15. (a) Develop an article using various commands? 

Explain. 

   £À÷ÁÖ PmhøÍPøÍ¨ £¯ß£kzv J¸ Pmkøµø¯ 
E¸ÁõUSÁøu ÂÍUSP. 

Or 

 (b) Make a sample poster for college annual day 

celebration in Latex. 

   Latex CÀ PÀ¿› Bsk ÂÇõ öPõshõmhzvØPõÚ 
©õv› _Áöµõmiø¯ E¸ÁõUSP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. What are lists used in Latex? Explain 

Latex À £¯ß£kzu¨£k® £mi¯ÀPÒ ¯õøÁ? ÂÍUSP. 

17. Write short notes on the following with examples:  

(a) Braces (b) Math Styles. 

GkzxUPõmkPÐhß ¤ßÁ¸ÁÚÁØøÓ¨ £ØÔ ]ÖSÔ¨¦ 
GÊxP. (A)  Aøh¨¦USÔPÒ (B)  Pou ÁiÁ[PÒ. 

18. How to insert dashes and Hyphens in Latex? Explain 

Latex À ÷PõkPÒ ©ØÖ® ¤›÷PõkPøÍ GÆÁõÖ 
ö\¸SÁx? ÂÍUSP. 
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19. How do you input pictures in Latex? Explain 

Latex À £h[PøÍ GÆÁõÖ EÒÎkÁx? ÂÍUSP. 

20. Write a simple Latex Program to create a Presentation 

with a title page and a second page containing a 3x3 

matrix. 

uø»¨¦¨£UP® ©ØÖ® 3x3 Aoø¯U öPõsh 
CµshõÁx £UPzxhß ÂÍUPUPõm]ø¯ E¸ÁõUP GÎ¯ 
Latex {µø» GÊxP 

 

 

 

———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2026 

First Semester 

Mathematics 

BRIDGE MATHEMATICS 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Use the Binomial Theorem to find the first two terms of 

5)21( x . 

 5)21( x &ß •uÀ Cµsk EÖ¨¦PøÍ D¸Ö¨¦ ÷uØÓzøu 
£¯ß£kzv PõsP. 

2. What is the value of 25C ? 

 25C &ß ©v¨¦ GßÚ? 

3. Write the first three terms of the sequence 
4

3

n

an . 

 
4

3

n

an  GßÓ Á›ø\°ß •uÀ ‰ßÖ EÖ¨¦PøÍ 

GÊxP. 

Sub. Code 

23BMA1FC 

 



S–2211 
 

  

  
2 

4. Compute 
)!2()!10(

!12
. 

 PnUQkP 
)!2()!10(

!12
. 

5. Evaluate !5!7  . 

 ©v¨¤kP !5!7  . 

6. Find the value of 135cos . 

 135cos &ß ©v¨¦ PõsP. 

7. Find 1a  and 2a , If 115)1(  nn
na . 

 115)1(  nn
na  GÛÀ 1a  ©ØÖ® 2a &øÁ PõsP. 

8. Convert to sum or difference of  2cos4sin2 . 

  2cos4sin2 &øÁ TmhÀ AÀ»x PÈzu»õP ©õØÖ. 

9. Evaluate  
dx

x 23

1
. 

 ©v¨¤kP  
dx

x 23

1
. 

10. Evaluate 
1

52
lim

2

2

1 



 x

xx

x
. 

 ©v¨¤kP 
1

52
lim

2

2

1 



 x

xx

x
. 
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 Part B  (5  5 = 25) 

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

11. (a) Find the middle terms in the expansion of 

12
2









x

x . 

  
12

2









x

x &ß Â›ÁõUPzvÀ |k EÖ¨¦PøÍ PõsP. 

Or 

 (b) Use Binomial Theorem to find the value of 498 . 

  498 &ß ©v¨ø£ D¸Ö¨¦ ÷uØÓzøu £¯ß£kzv 

PõsP. 

12. (a) Find a Geometric Progression for which the sum of 

first two terms is –4 and the fifth term is 4 times 

the third term.. 

  •uÀ Cµsk EÖ¨¦PÎß TmkzöuõøP –4 BPÄ® 

I¢uõÁx EÖ¨¦ ‰ßÓõÁx EÖ¨¤ß 4 ©h[PõPÄ® 

EÒÍ J¸ ö£¸USz öuõhøµ PshÔ¯Ä®. 

Or 

 (b) Insert three numbers between 1 and 256. Prove that 

the resulting sequence is a Geometric Progression. 

  1 ©ØÖ® 256 US® Cøh°À ‰ßÖ GsPøÍ 

ö\¸PÄ®. Cuß ÂøÍÁõP QøhUS® Á›ø\ J¸ 

ö£¸USzöuõhº Gß£øu {¹¤UPÄ®. 
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13. (a) Find the value of )(sin BA  , If 
3

1
sin A , 

4

1
sin B . 

  
3

1
sin A , 

4

1
sin B  GÛÀ )(sin BA  &ß ©v¨¦ 

PõsP. 

Or 

 (b) Prove 
A

A
A

2tan1

tan2
2sin


 . 

  
A

A
A

2tan1

tan2
2sin


  GÚ {¹¤. 

14. (a) If 
!8!7

1

!6

1 x
  find x. 

  
!8!7

1

!6

1 x
  GÛÀ x&I PõsP. 

Or 

 (b) A bag contains 5 red balls, 3 blue balls and 2 green 

balls. How many ways are there to select 4 balls? 

  J¸ ø£°À 5 ]Á¨¦ £¢xPÒ, 3 }» £¢xPÒ ©ØÖ® 2 

£aø\ £¢xPÒ EÒÍÚ. 4 £¢xPøÍ 

÷uº¢öuk¨£uØS GzuøÚ ÁÈPÒ EÒÍx? 
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15. (a) Evaluate the integral  dxxx )4sin()2cos( . 

  öuõøP±møh ©v¨¤kP  dxxx )4sin()2cos( . 

Or 

 (b) Differentiate 
54

32





x

x
y . 

  ÁøP¨£kzxP 
54

32





x

x
y . 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Find the middle terms in the expansion of 

8

22

1
3 









x

x . 

 

8

22

1
3 









x

x &ß Â›ÁõUPzvÀ |kEÖ¨¦PøÍ PõsP. 

17. Find the sum of first n terms and the sum of first 5 terms 

of Geometric series ...
9

4

3

2
1   

 ...
9

4

3

2
1   GßÓ ö£¸USz öuõh›ß •uÀ n 

EÖ¨¦PÎß ©ØÖ® •uÀ 5 EÖ¨¦PÎß Tmkz 
öuõøPø¯ PõsP. 

18. Prove that CrCrCr nnn 11   . 

 CrCrCr nnn 11    GÚ {¹¤. 
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19. Prove that 
4

tantan 11 





















 

nm

nm

n

m
. 

 
4

tantan 11 





















 

nm

nm

n

m
 GÚ {¹¤. 

20. Differenciate 
1tan

1tan





x

x
. 

 ÁøP¨£kzxP 
1tan

1tan





x

x
. 

———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2026 

Second Semester 

Mathematics 

ANALYTICAL GEOMETRY 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Define semi-diameter of an ellipse. 

 J¸ |õ]°ß £õv–Â¯õ\zøu Áøµ¯ÖUPÄ®. 

2. What is the condition for two lines to be conjugate with 

respect to a conic? 

 J¸ ÷PõoU÷PõÐUöPvµõP Cµsk ÷PõkPÒ Gvº÷|ºPÒ 
Gß£x G¢u {£¢uøÚ¯õÀ? 

3. Write the equation of a circle in polar form. 

 J¸ Ámhzvß \©ÁõUøP x¸Á ÁiÂÀ GÊxP. 

4. Write the equation of the tangent at  ,r  to the circle 

cos2ar  . 

 Ámh® cos2ar   CÀ EÒÍ  ,r  ¦ÒÎ°À 

Áøµ¯¨£k® ì£›ø\°ß \©ß£õmøh GÊxP. 

Sub. Code 

23BMA2C1 
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5. Write the formula for the perpendicular distance from a 

point to a  plane. 

 J¸ ¦ÒÎ°¼¸¢x uÍzvØS Áøµ¯¨£mh ö\[Szx 
öuõø»ÄUPõÚ `zvµzøu GÊxP. 

6. What is the condition for three planes to intersect at a 

point? 

 ‰ßÖ uÍ[PÒ J¸ ¦ÒÎ°À \¢vUP ÷Ási¯ {£¢uøÚ 
GßÚ? 

7. Write the equation of a straight line in symmetrical form. 

 J¸ ÷|ºU÷Põmiß \©ø©¯ ÁiÁa \©ÁõUøP GÊxP. 

8. Find the value of ‘k ’ so that the lines   

2

3

2

2

3

1 







 z

k

yx
 and 

5

6

1

5

3

1









 zy

k

x
  may be 

perpendicular to each other. 

 
2

3

2

2

3

1 







 z

k

yx
 ©ØÖ® 

5

6

1

5

3

1









 zy

k

x
 GßÓ 

÷|ºU÷PõkPÒ JßÖUöPõßÖ ö\[Szx GÛÀ k  Âß 
©v¨ø£U PõsP. 

9. Find the equation of the sphere with centre  2,1,1   and 

radius 3. 

 ø©¯®  2,1,1   ©ØÖ® AøµÁmh AÍÄ 3 öPõsh 

E¸søh°ß \©ÁõUøPU PõsP. 

10. Find the equation of the sphere which has the line joining 

the points  5,7,2  and  1,5,8   as diameter. 

  5,7,2  ©ØÖ®  1,5,8   GßÓ ¦ÒÎPøÍ  CønUS® 

÷Põk Â¯õ\©õPU öPõsh E¸søh°ß \©ÁõUøP 
PõsP. 
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 Part B  (5  5 = 25) 

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

11. (a) Find the equation of the polar of the point  1,2   

with respect to the hyperbola 1
94

22


yx

. 

  1
94

22


yx

 GßÓ øí¨£º÷£õ»õÂØS GvµõP 

 1,2   GßÓ ¦ÒÎ°ß Gvº÷Põø» PshÔP. 

Or 

 (b) Find the pole of 62  yx  with respect to the circle 

955 22  yx . 

  Ámh® 955 22  yx  I¨ ö£õ¸zx 62  yx  GßÓ 

÷|ºU÷Põmiß £õ¯® (pole) IU PõsP. 

12. (a) Derive the polar equation of a conic. 

  J¸ ÷PõoU÷PõÎß x¸Á ÁiÁa \©ÁõUøP ÂÁ›. 

Or 

 (b) Find the length of the perpendicular from the origin 

to the line  sincos3
8


r

. 

  ‰»¨¦ÒÎ°¼¸¢x  sincos3
8


r

 GßÓ 

÷|ºU÷PõmiØS Áøµ¯¨£k® ö\[Szvß }ÍzøuU 

PõsP. 
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13. (a) Find the equation of the plane through  43,2   and 

 3,1,1   and parallel to the x -axis. 

  x  Aa_US Cøn¯õÚuõPÄ®  43,2   ©ØÖ® 

 3,1,1   ¦ÒÎPÐUSÒ ö\À¾® uÍzvß  \©ÁõUøP 

PshÔP. 

Or 

 (b) Find the foot of the perpendicular from point 

 2,1,3   to the plane 0 zyx . 

   2,1,3   GßÓ ¦ÒÎ°¼¸¢x 0 zyx  GßÓ 

uÍzvØS Áøµ¯¨£mh ö\[Szvß Ai¨¦ÒÎø¯U 
PshÔP. 

14. (a) Show that the lines 
3

1

5

2

2

3 







 zyx
 and 

2

6

1

2

4

1 







 zyx
 are coplanar. 

  
3

1

5

2

2

3 







 zyx
 ©ØÖ® 

2

6

1

2

4

1 







 zyx
 

Gß£øÁ J÷µ uÍzvÀ Aø©²® GÚU PõmkP. 

Or 

 (b) Find the distance of the point  5,4,3  from the point 

of intersection 
2

5

2

4

1

3 





 zyx
 with the plane  

2 zyx . 

   5,4,3  GßÓ ¦ÒÎ°¼¸¢x 
2

5

2

4

1

3 





 zyx
 

GßÓ ÷Põk ©ØÖ® 2 zyx  GßÓ uÍzvß 

SÖUöPÊzx ¦ÒÎUS EÒÍ yµzøuU PõsP. 
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15.  (a) Find the centre and radius of the circle determined 

by the sphere 08410222  zyzyxs  and 

the plane 03  zyx . 

  ÷PõÍ® 08410222  zyzyxs  ©ØÖ®  

\©uÍ®  03  zyx  BQ¯øÁ  E¸ÁõUS® 

Ámhzvß ø©¯zøu²®, Bµzøu²® PõsP. 

Or 

 (b) Prove that the two spheres 

0442222
1  zyxzyxS , 

010210222
2  xzyxS  touch each other 

and find the point of contact. 

  E¸UPÒ 0442222
1  zyxzyxS , 

010210222
2  xzyxS  JßÖUöPõßÖ 

öuõkÁøu {¹¤UPÄ®, ÷©¾® öuõk£õmk¨ 

¦ÒÎø¯U PõsP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Prove that the pole of 0 nzmylx  w.r..to the parabola 

axy 42   is 








l

am

l

n 2
, . 

 axy 42   GßÓ £µ÷£õ»õÂØSÈ¯ 0 nzmylx  GßÓ 

÷Põmiß x¸Á® 








l

am

l

n 2
,  Gß£øu {¹¤UPÄ®. 
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17. Derive the equation of the directrix corresponding to the 

poles S  of the conic  cos1 e
r

l
  is cose

r

l
 . 

 cos1 e
r

l
  GßÓ ÷PõoU÷PõÐUS›¯ x¸Á¨¦ÒÎ  

S  Cß öuõhº£õÚ {ºÁõP ÷|ºU÷Põmiß \©ÁõUøP 

ÂÁ›. Ax  cose
r

l
  BS® Gß£øu {¹¤UPÄ®. 

18. Find the equation of the plane through the intersection of 

the planes 0423  zyx  and 02  zyx  and 

passing through the point  1,2,2 . 

 0423  zyx  ©ØÖ® 02  zyx  Gß£Ú uÍzvß 

SÖUS öÁmkPÒ GÛÀ, AøÁ  1,2,2  ¦ÒÎ ÁÈ¯õP 
ö\À¾® GßP. A¢u uÍzvß \©ß£õmiøÚU PõsP. 

19. Find the shortest distance and the equation of the 

shortest distance in symmetrical form of the lines 

4

3

3

2

2

1 





 zyx
 and 

5

4

4

3

3

2 





 zyx
. 

 
4

3

3

2

2

1 





 zyx
 ©ØÖ® 

5

4

4

3

3

2 





 zyx
 GßÓ 

÷|º÷PõmkPÐUQøh°»õÚ  SøÓ¢u£m\ yµzvß \© 
ø©¯ ÁiÂ»õÚ \©ÁõUøPU PõsP. 

20. Find the equations of the spheres which pass through the 

circle 03422222  zyxzyx ; 042  zyx  

and touch the plane 01443  yx . 

 042  zyx  ©ØÖ® 01443  yx  BQ¯ uÍ[PÒ 

03422222  zyxzyx  GßÓ ÁmhzøuU öPõsk 
EÒÍ ÷PõÍzvß \©ß£õmøhU PshÔ¯Ä®. 

  
———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2026 

Second Semester 

Mathematics 

INTEGRAL CALCULUS 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Prove that        

b

a

b

a

b

c

dxxfdxxfdxxf . 

        

b

a

b

a

b

c

dxxfdxxfdxxf  GÚ {¹¤. 

2. Show that   
2

0

2

0

22

4
sincos

 


dxxdxx . 

   
2

0

2

0

22

4
sincos

 


dxxdxx  GÚ {ÖÄP. 

3. Evaluate  
 dxex x23 . 

 
 dxex x23  ß ©v¨ø£U PõsP. 

Sub. Code 

23BMA2C2 
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4. Evaluate :   dxxex . 

 ©v¨¦ PõsP :  dxxex . 

5. Evaluate  : 
2

0

6sin



dxx . 

 ©v¨¦ PõsP :  
2

0

6sin



dxx  

6. Evaluate  : 
ba

dydxxy

00

. 

 ©v¨¦ PõsP : 
ba

dydxxy

00

 

7. Evaluate :   

cba

dzdydxzyx

000

. 

 ©v¨¦ PõsP   

cba

dzdydxzyx

000

. 

8. Prove that    mnnm ,,   . 

    mnnm ,,    GÚ {¹¤. 

9. Find 
2

1

3

0

dxdyxy . 

 
2

1

3

0

dxdyxy  ß ©v¨ø£U PõsP. 
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10. Define   integral. 

   öuõøPø© Áøµ¯Ö. 

 Part B  (5  5 = 25) 

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

11. (a) Evaluate  


2

0 cossin

sin



dx
xx

x
. 

  


2

0 cossin

sin



dx
xx

x
 ß ©v¨ø£ PõsP. 

Or 

 (b) Prove that  






0

3

3

2
sin d . 

   






0

3

3

2
sin d  GÚ {ÖÄP. 

12. (a) Find the reduction formula for  dxxnsec . 

   dxxnsec  US SøÓzuÀ `zvµzøuU PõsP. 

Or 

 (b) Evaluate   dxxx 3sin3 . 

   dxxx 3sin3  ø¯ ©v¨¤kP. 
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13. (a) Evaluate  
x

dxdyxy

1

2

2

1

. 

  
x

dxdyxy

1

2

2

1

 ø¯ ©v¨¤kP. 

Or 

 (b) Evaluate   dydxyx 22  over the region for which 

00  yx  and 1 yx . 

  00  yx  ©ØÖ® 1 yx  GßÓ uÍ[PÎÀ 

Aøh¨£mhx GÛÀ   dydxyx 22  ß ©v¨¦ 

PõsP. 

14. (a) Prove that  

0

0
2

tan




 d . 

   

0

0
2

tan




 d  GÚ {¹¤. 

Or 

 (b) Evaluate  




0

2

dxe x . 

  




0

2

dxe x ø¯ ©v¨¤kP. 
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15.  (a) Show that 















  







1 1
22

2

1

sin

1

cos

2

11

n n

x

n

nxn

n

nxe
e





 

in the interval  2,0 . 

   2,0  GßÓ CøhöÁÎ°À  

  















  







1 1
22

2

1

sin

1

cos

2

11

n n

x

n

nxn

n

nxe
e





  

GÚ {ÖÄP. 

Or 

 (b)    mnnm ,,   .  Prove. 

  {ÖÄP    mnnm ,,   . 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Evaluate  

 (a) 
2

0

tanlog



dxx . 

 (b)  



0
sin1

dx
x

x
. 

 ©v¨¦ PõsP. 

 (A) 
2

0

tanlog



dxx . 

 (B)  



0
sin1

dx
x

x
. 
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17. Find the reduction formula for  dxxntan  and also find 


4

0

3tan



dxx . 

 SøÓzuÀ Áõ´¨£õmøh £¯ß£kzv  dxxntan ß 

©v¨ø£U PõsP. ÷©¾® 
4

0

3tan



dxx  ß ©v¨ø£ Põs. 

18. Evaluate   dzdydxxyz   taken through the positive 

octant of the sphere 2222 azyx  . 

 2222 azyx   GßÓ ÷PõÍzvß ªøP¨ £Sv°À 

 dzdydxxyz  ß ©v¨ø£U PõsP. 

19. Prove that  
 






1

0

11 1
nm

nm
dxxx

nm . 

 {ÖÄP  
 






1

0

11 1
nm

nm
dxxx

nm . 

20. Evaluate  : 

 (a)   

1

0

87 1 dxxx . 

 (b) 
2

0

57 cossin



 d . 
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 ©v¨¦U PõsP. 

 (A)   

1

0

87 1 dxxx . 

 (B) 
2

0

57 cossin



 d . 

  

  
———————— 



  

S–2214   

U.G. DEGREE EXAMINATION, APRIL 2026 

Mathematics 

Allied  – ASTRONOMY 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Define a sidereal day. 

 J¸ SÔ¨¤mh |m\zvµ |õøÍ Áøµ¯øÓ u¸P. 

2. What is the prime vertical? 

 ¤øµ® öÁºmiPÀ GßÓõÀ GßÚ? 

3. What is called morning star? 

 Põø» Âs«ß GÚ AøÇUP¨£kÁx Gx? 

4. Define tropic of cancer. 

 PhP÷µøP Gß£øu Áøµ¯Ö. 

5. What is the dip of horizon? 

 Qøh÷µøP°ß ÂÊUS Gß£x GßÚ? 

6. Write the Cassini’s  formula. 

 Põ]Û°ß `zvµzøu GÊxP. 

7. Write the Kepler’s second law. 

 öP¨Í›ß Cµshõ® Âvø¯ GÊxP. 

Sub. Code 

23BMAA3 
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8. State the Harmonic law. 

 íõº©õÛU Âvø¯ GÊxP. 

9. Define Synodic Month. 

 Synodic ©õu® Áøµ¯øÓ u¸P. 

10. What is the Annular Eclipse? 

 ÁøÍUPmh `›¯ QµPn® GßÓõÀ GßÚ? 

 Part B  (5  5 = 25) 

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

11. (a) Find the Azimuth of a star at rising. 

  J¸ |m\zvµ® EvUS® ÷£õx Auß A]•z 
÷PõnzøuU PshÔ. 

Or 

 (b) Prove that the latitude of a place is equal to the 

altitude of the celestial pole. 

  J¸ Chzvß AP» AÍÄ ÁõÚ x¸Ázvß 
E¯µzxhß \©® Gß£øu {¹¤. 

12. (a) Find the condition that twilight may last 

throughout night. 

  JÎa\õ¯À •Ê CµÄUS® öuõh¸® {ø» Gx 
Gß£øu PshÔP. 

Or 

 (b) Find analytically the condition for perpetual day 

and perpetual night. 

  {µ¢uµ©õÚ £P¾®, {µ¢u©õÚ CµÄ® {ø» Âk® 
{ø»PøÍ £S¨£õ´ÁõP PshÔP. 
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13. (a) Find the effect of refraction on a small horizontal 

arc. 

  ]Ô¯ Qøh©mh ÁøÍ JßÔß «uõÚ JÎÂ»UQß 
ÂøÍøÁU PshÔP. 

Or 

 (b) Write down the effects of geocentric parallax. 

  ¦Âø©¯z ÷uõØÓ¨ ¤øÇ°ß ÂøÍÄPøÍ GÊxP. 

14. (a) Derive Kepler’s third law from Newton’s law of 

gravitation. 

  {³mhÛß Dº¨¦ Âv°¼¸¢x öP¨»›ß ‰ßÓõÁx 
Âv GÆÁõÖ ö£Ó¨£kQÓx Gß£øu ÂÍUSP. 

Or 

 (b) Verify Kepler’s 1st law in the case of earth. 

  §ª°ß £i öP¨»›ß •uÀ Âvø¯ \›£õºzxU 
PõsP. 

15.  (a) Find the angle between direct common tangent and 

the line of centres of two circles. 

  C¸ Ámh[PÎß ÷|µi ö£õxzöuõkuø» ©ØÖ® 
AÁØÔß ø©¯[PøÍ CønUS® ÷|º÷PõmkUS 
Cøh°»õÚ ÷PõnzøuU PõsP. 

Or 

 (b) Find the condition for the occurrence of a total solar 

eclipse. 

  •Êa `›¯ QµPn® {PÊ® {£¢uøÚø¯ PshÔP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Trace the change in the Azimuth of a star in the course of 

a day. 

 J¸ |õÎß ÷£õUQÀ J¸ |m\zvµzvß {ø»zöuõøP 
©õØÓ[PøÍ ¤ß öuõhºP. 
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17. Find the daily retardation in the sidereal  time of sunrise. 

 `›¯ Eu¯zvß |m\zvµ ÷|µzvÀ vÚ\› uõ©uzøuU 
PshÔP. 

18. Find the Cassini’s  constants A and B. 

 ÷P]Ûêß ©õÔ¼PÒ A ©ØÖ® B ø¯U PshÔP. 

19. Prove that ueum sin . 

 ueum sin  GÚ {ÖÄP. 

20. Calculate the major and minor Ecliptic limits. 

 ö£›¯ ©ØÖ® ]Ô¯ QµPn Áµ®¦PøÍ PnURk ö\´P. 

  
———————— 
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U.G. DEGREE EXAMINATION, APRIL 2026 

Mathematics 

Allied — ANCILLARY MATHEMATICS — II 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all the questions. 

1. Define f


  and f


 . 

 Áøµ¯øÓ : f


  ©ØÖ® f


 . 

2. For any constant vector a


, prove that 0 a


. 

 a

 Gß£x J¸ ©õÔ¼ öÁUhº GÛÀ, 0 a


 GÚ {ÖÄP. 

3. Solve : 0)65( 2  yDD . 

 wºUP : 0)65( 2  yDD . 

4. Define homogeneous linear equation. 

 J¸£i \©a^º \©ß£õmiøÚ Áøµ¯Ö. 

5. Define Fourier Sine series for )(xf  in  x0 . 

 )(xf &ß §›¯º&Sine öuõhøµ,  x0  GßÓ 
CøhöÁÎ°À Áøµ¯øÓ u¸P. 

6. If   xxxf ,)( , then find the constant 0a  for 

Fourier series. 

   xxxf ,)(  GßÓ CøhöÁÎ°À EÒÍ §›¯º 

öuõh›À 0a  GßÓ ©õÔ¼°ß ©v¨ø£U PõsP. 

Sub. Code 

23BMAA4 
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7. Write Newtons forward difference formula. 

 {³mhÛß •ß÷ÚõUQ¯ ÷ÁÖ£õk `zvµzøu GÊxP. 

8. State the Stirling’s formula. 

 ìiº¼[ì `zvµzøu GÊxP. 

9. Write the formula for Rank correlation coefficient. 

 uµ JmkÓÄ öPÊÂß `zvµzøu GÊxP. 

10. Mention the formula for Regression Line of X  on Y . 

 X  Gß£x Y &ß ÷©À Aø©²® ¤ßÚøhÄ ÷Põmiß 
`zvµzøu GÊxP. 

 Part B  (5  5 = 25) 

Answer all the questions, choosing either (a) or (b). 

11. (a) If kyzxjzxixyz


22323 32  , then find ),,( zyx  

if 4)2,1,1(  . 

  4)2,1,1(   ÷©¾® kyzxjzxixyz


22323 32   
GÛÀ ),,( zyx &ß ©v¨ø£U PõsP. 

Or 

 (b) Find the unit normal to the surface 423 zxy  at 

)2,1,1(  . 

  423 zxy , ¦ÒÎ )2,1,1(   GßÓ ÷©Ø£µ¨¤ß A»S 
vø\¯ß C¯À{ø»ø¯U PõsP. 

12. (a) Solve xyDD 2sin]1[ 2  . 

  wºUP : xyDD 2sin]1[ 2  . 

Or 

 (b) Solve : 06)(4)( 2  yyaxyax . 

  wºUP : 06)(4)( 2  yyaxyax . 
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13. (a) Expand )()( lxlxxf   ad Fourier series with 

period l2 . 

  lxl   GßÓ CøhöÁÎ°À 2  Põ»zxhß 
xxf )( &ß §›¯º öuõhøµ Â›Ä£kzuÄ®. 

Or 

 (b) Find the Fourier Cosine series for xxf )(  in 

 x0 . 

   x0  GßÓ CøhöÁÎ°À xxf )( &ß §›¯º 
Cosine öuõhøµU PõsP. 

14. (a) If 40)90(,118)85(,202)80(,246)75(  yyyy , 

then find the value of )79(y . 

  40)90(,118)85(,202)80(,246)75(  yyyy  
GÛÀ )79(y &ß ©v¨ø£U PõsP. 

Or 

 (b) Find )4(y , which takes the values ,0)1(,1)0(  yy  

10)3(,1)2(  yy , by using Newton’s Forward 

Interpolation Formula. 

  ,0)1(,1)0(  yy  10)3(,1)2(  yy , GÛÀ 
{³mhÛß •ß÷ÚõUP Cøhaö\¸PÀ `zvµzøu¨ 
£¯ß£kzv )4(y &ß ©v¨ø£U PõsP. 

15. (a) Prove that 11   . 

  11    GÚ {ÖÄP. 

Or 

 (b) Find the Rank correlation for the following data 

x 10 12 18 18 15 40 

y 12 18 25 25 50 25 

  ¤ßÁ¸® uµÄPÐUS uµ JmkÓÄU öPÊøÁU 
PõsP. 

x 10 12 18 18 15 40 

y 12 18 25 25 50 25 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. If a


 is a constant vector, then prove that 

aarcurl


2][  . 

 a

 Gß£x J¸ ©õÔ¼ öÁUhº GÛÀ aarcurl


2][   GÚ 

{ÖÄP. 

17. Solve : xxyD 3)12cosh(]4[ 2  . 

 wºUP : xxyD 3)12cosh(]4[ 2  . 

18. Find the Fourier series expansion of xexf )( , in 

20  x . 

 xexf )( &ß 20  x  GßÓ CøhöÁÎ°À §›¯º 
öuõh›ß Â›øÁU PõsP. 

19. Apply Gauss Forward Interpolation formula to find )25(y  

for the following data. 

x 20 24 28 32 

y 2854 3162 3544 3994 

 RÌPõq® uµÄPÐUPõÚ )25(y &ß ©v¨ø£U PshÔ¯ 
Põêß •ß÷ÚõUQ¯ Cøhaö\ÖPÀ `zvµzøu¨ 
£¯ß£kzx 

x 20 24 28 32 

y 2854 3162 3544 3994 

20. Obtain the two Regression Lines from the following data : 

x 42 44 58 55 89 98 66 

y 56 49 53 58 64 76 58 

 ¤ßÁ¸® uPÁø»¨ £¯ß£kzv Cµsk ¤ßÚøhÄU 
÷PõkPøÍ Psk¤i. 

x 42 44 58 55 89 98 66 

y 56 49 53 58 64 76 58 

———————— 
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U.G. DEGREE EXAMINATION, APRIL 2026 

Mathematics 

Allied – MATHEMATICAL STATISTICS I 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Define Random experiment. 

 \›\©Áõ´¨¦ÒÍ £›÷\õuøÚ Áøµ¯Ö. 

2. Define probability function. 

 {PÌuPÄ \õº¦ Áøµ¯Ö. 

3. What are properties of moment generating function. 

 Â»UP¨ ö£¸USzöuõøP ¤Ó¨¤US® \õº¤ß ußø© 
GßÚ? 

4. If a random variable x  which assumes only two values. 

+1 and –1, each with equal probability 
2

1
, then find 

)(),( 2xExE . 

+1 ©ØÖ® –1 BQ¯ ©v¨¦PøÍ ©mk® öPõsh 
\›\©Áõ´¨¦ÒÍ ©õÔ x  JÆöÁõßÖUS® \©©õÚ 

{PÌuPÄ 
2

1
 BS® GÛÀ )(),( 2xExE  IU Psk¤i. 

5. Define Binomial distribution. 

 D¸Ö¨¦U £µÁÀ Áøµ¯Ö. 

Sub. Code 
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6. Define Poisson distribution. 

 £õ´éÛß £µÁÀ Áøµ¯Ö. 

7. What is sample size and example? 

 ©õv› E¸ÁÍÄ GßÓõÀ GßÚ? ©ØÖ® Euõµn® GßÚ? 

8. What are the types of sample distribution? 

 ©õv› £µÁÀPÎß ÁøPPÒ GßÚ? 

9. Define 2  – distribution. 

 2  – £µÁÀ Áøµ¯Ö. 

10. Write any two applications of 2  – distribution. 

 2 – £µÁ¼ß H÷uÝ® Cµsk £¯ß£õkPøÍ GÊxP. 

 Part B (5  5 = 25) 

Answer all the questions, choosing either (a) or (b). 

11. (a) The probability that a student passes a physics test 

is 
3

2
 and the probability that he passes both a 

Physics and an English test is 
45

14
. The probability 

that he passes at least one test is 
5

4
. What is the 

probability that he passes the English test. 

   C¯Ø¤¯À ÷uºÂÀ ÷uºa] ö£ÖÁuØPõÚ {PÌuPÄ 

3

2
 ©ØÖ® C¯Ø¤¯À ©ØÖ® B[Q»® BQ¯ 

Cµsi¾® AÁº ÷uºa] ö£ÖÁuØPõÚ {PÌuPÄ 

45

14
. ÷©¾® AÁº SøÓ¢u£m\® J÷µ J¸ ÷uºÂÀ 

÷uºa] ö£ÖÁuØPõÚ {PÌuPÄ 
5

4
 GÛÀ AÁº 

B[Q»z ÷uºÂÀ ÷uºa] ö£ÖÁuØPõÚ {PÌuPÄ 
GßÚ? 

Or 
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 (b) A and B are two weak students of statistics and 
their chance of solving a problem in statistics 

correctly are 
6

1
and 

8

1
 respectively. If the 

probability of their making a common error is 
525

1
 

and they obtain the same answer, find the 
probability that their answer is correct. 

   A ©ØÖ® B C¸Á¸® ¦ÒÎ°¯À £i¨¤À 
£»ÃÚ©õÚ ©õnÁºPÒ ©ØÖ® ¦ÒÎ ÂÁµ[PÎÀ 

EÒÍ ]UPø»z wº¨£uØPõÚ Áõ´¨¦PÒ •øÓ÷¯ 
6

1
 

©ØÖ® 
8

1
 BS®. AÁºPÒ ö£õxÁõÚ ¤øÇPøÍa 

ö\´ÁuØPõÚ {PÌuPÄ 
525

1
BP C¸¢uõÀ, ÷©¾® 

AÁºPÒ A÷u £vø» ö£ØÓõÀ ÷©¾® 
AÁºPÐøh¯ £vÀ \›¯õP C¸¨£uØPõÚ {PÌuPÄ 
GßÚ? 

12. (a) The moments about origin of a distribution are 

given by 
)(

)('

v

rv
r




 . Find the characteristic 

function. 

   £µÁ¼ß öuõhUP® £ØÔ¯ Â»US¨ö£¸USz 

öuõøPPÒ öPõkUP¨£mkÒÍÚ. 
)(

)('

v

rv
r




  GÛÀ 

Auß ]Ó¨¤¯À¦a \õºø£U PõsP. 

Or 

 (b) If the moments of variable x are defined by )( rxE  = 

0.6 ......3,2,1r  Show that ,4.0)0( xP  

0)2(,6.0)1(  xPxP . 

   Â»US¨ ö£¸USz öuõøPPÎß ©õÖ£õk x  Gß£x 

6.0)( rxE  GÚ Áøµ¯ÖUP¨£kQÓx, C[S  
......3,2,1r  GÛÀ ,4.0)0( xP ,6.0)1( xP  

0)2( xP GÚ {¹¤. 
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13. (a) Show that in poisson distribution with unit mean 

deviation about mean is  
e

2  times the standard 

deviation. 

   £õ´êß £µÁ¾hß A»S Tmk \µõ\›, 
Tmka\µõ\›ø¯ ö£õ¸zx Tmka\µõ\› Â»PÀ 

Gß£x vmhÂ»P¼ß  
e

2  ©h[S Gß£uøÚ {¹¤. 

Or 

 (b) If  x  is a Poisson variate such that 

)6(90)4(9)2(  xPxPxP . Find (i)  ,  

(ii) The mean of x , (iii) 1 , the coefficient of 

skewness 

  x  Gß£x £õ´éß ©õÖ£õk GÛÀ 

)6(90)4(9)2(  xPxPxP  GÛÀ, Psk¤i  

(i)  , (ii) x  –Ýøh Tmk\µõ\› (iii) 1 , 

÷PõmhÍøÁ°ß öPÊ.  

14. (a) A random sample of 500 pineapples was taken from 

a large consignment and 65 were found to be bad. 

Show that the standard error of the proportion of 

bad ones in a sample of this size is 0.075 and deduce 

that the percentage of bad pineapples in the 

consignment almost certainly lies between 8.5  

and 17.5 

   J¸ ö£›¯ \µUSPÎ¼¸¢x 500 AßÚõ]¨£Ç[PøÚ 
\›\© Áõ´¨¦ÒÍ TÖPÎ¼¸¢x GkUP¨£mhx 
©ØÖ® 65 ÷©õ\©õÚøÁ GßÓ PshÔ¯¨£mx. C¢u 
AÍÄ ©õv›°À ÷©õ\©õÚÁØÔß ÂQuzvß 
vmh¨¤øÇ 0,015 Gß£uøÚU PõsP. ©ØÖ® 
\µUSPÎÀ ÷©õ\©õÚ AßÚõ]¨ £Ç[PÎß \uÃu® 
Qmhumh 8.5 ©ØÖ® 17.5US Cøh°À EÒÍx 
Gß£uøÚU PõsP. 

Or 
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 (b) If for one half of n  events, the chance of success is 

p  and chance of failure is q , while for the other 

half the chance of success is q  and the chance of 

failure is p . Show that the standard deviation of 

the number of success is the same as if the chance of 

success were p  in all the cases. 

  n  {PÌÄPÎÀ J¸ £õvUS öÁØÔ Áõ´¨¦ p  
©ØÖ® ÷uõÀÂUPõÚ Áõ´¨¦ q  GÛÀ, ©ØÓ £õv 
öÁØÔUPõÚ Áõ´¨¦ q  ©ØÖ® ÷uõÀÂUPõÚ Áõ´¨¦ 
p  GßÓõÀ GÀ»õ \¢uº¨£[PÎ¾® öÁØÔ Áõ´¨¦ 
p  BP C¸¢uõÀ Ax öÁØÔÁõ´¨¦ GsoUøP°ß 
vmhÂ»PÀ GÚ {¹¤. 

15. (a) x  is Binomial variate with parameter n and p  and 

21 ,vvF  is an F-statistic with 1v  and 2v  d.f. prove that 













 

p

p

k

kn
Fpkxp knk

1
,

1
)1( )1(2,2 . 

  x  Gß£x D¸Ö¨¦ ©õÖ£õk Auß TmkÖ¨¦ 
n©ØÖ® p  ©ØÖ® 

21 ,vvF  Gß£x F– ¦ÒÎ°¯À 

AÍøÁ, ÷©¾® AuÝøh Pmkßø© GsoUøP 1v  

©ØÖ® 2v  GÛÀ  )1( kxp  















p

p

k

kn
Fp knk

1
,

1
)1(2,2 GÚ {¹¤. 

Or 

 (b) Prove that if 21 nn  , the median of F – distribution 

is at 1F  and that the quartiles 1Q  and 3Q  satisfy 

the condition of 131 QQ . 

  21 nn  GÛÀ, F  – £µÁ¼ß Cøh{ø» 1F  À 

EÒÍx ©ØÖ® 1Q  ©ØÖ® 3Q  BQ¯ PõÀ©[PÒ  

131 QQ  GßÓ {£¢uøÚø¯ §ºzv ö\´QßÓÚ 
Gß£øu {¹¤. 

  



S–2216 

  

  
6 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. If ),(),(),( 321 BAPPBPPAPP   )0,,( 321 PPP ; 

express the following in terms of 321 ,, PPP . 

 (a) )( BAP   

 (b) )( BAP   

 (c) )( BAP   

 (d) )( BAP   

 (e) )( BAP   

 (f) )( BAP   

 (g) )\( BAP  

 (h) )|)( ABP  

 (i) )(( BAAP   

 ),(),(),( 321 BAPPBPPAPP   )0,,( 321 PPP  GÛÀ, 
¤ßÁ¸ÁÚÁØøÓ, 321 ,, PPP  °ß Ai¨£øh°À 
Â›Ä£kzuÄ®. 

 (A) )( BAP   

 (B) )( BAP   

 (C) )( BAP   

 (D) )( BAP   

 (E) )( BAP   

 (F) )( BAP   

 (G) )\( BAP  

 (H) )|)( ABP  

 (I) )(( BAAP   
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17. The probability density function of the random variable x  

follows the probability law: 

 






 








11
exp

2

1
)(

x
xP ,  x . Find M.G.F. of x . 

Hence or otherwise find )(xE  and )(xv .  

µõsh® ©õÔ°Ýøh¯ {PÌuPÄ Ahºzva \õº¦ x &ß 

¤ßÁ¸® {PÌuPÄ Âv : 






 








11
exp

2

1
)(

x
xP , 

 x  GÛÀ Â»UP¨ ö£¸USz öuõøP ¤Ó¨¤US® 

\õºø£U PshÔ¯Ä® GÚ÷Á AÀ»x CÀø»ö¯ÛÀ )(xE  

©ØÖ® )(xv  IU PõsP. 

18. x is a normal variate with mean 30 and SD 5. Find the 

following probabilities that (a) 4026  x  (b) 45x , 

and (c) 530 x . 

 x Gß£x C¯À{ø» ©õÖ£õk, Auß Tmk\µõ\› 30 
©ØÖ® vmhÂ»UP® 5 GÛÀ, ¤ßÁ¸ÁÚÁØÖUS 

{PÌuPøÁU PõsP : (A) 4026  x  (B) 45x , ©ØÖ® 

(C) 530 x . 

19. A dice is thrown 9000 times and a throw of 3 or 4 is 

observed 3240 times. Show that the dice cannot be 

regarded as an unbiased one and find the limits between 

which the probability of a throw of 3 or 4 lies. 

J¸ £Pøh 9000 •øÓ Ã\¨£mk, 3 AÀ»x 4 Ã_uÀ 3240 
•øÓ PÁÛUP¨£kQÓx. £Pøh J¸ \õº£ØÓ JßÓõP P¸u 
•i¯õx Gß£øuU PõsP, ©ØÖ® 3 AÀ»x 4 Ã_ÁuØPõÚ 
{PÌuPÄPÐUS Cøh÷¯ EÒÍ Áµ®¦PøÍ PõsP. 
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20. Let nXXX ....., 21  be a random sample from )1,0(N . 

Define 
k

ik X
k

X
1

1
 and  







n

k

ikn X
kn

X
1

1
. Find the 

distribution of  

 (a) knk XX (
2

1
) 

 (b) knk XknXK  22
)(  

 (c) 
2

2

2

1 / XX  and 

 (d) 21 / XX  

 nXXX ....., 21  BÚx )1,0(N  & ¼¸¢x µõsh® ©õv›¯õÀ 

GkzxUöPõÒÍ¨£kQÓx. 
k

ik X
k

X
1

1
 ©ØÖ® 








n

k

ikn X
kn

X
1

1
 GÚ Áøµ¯ÖUP¨£kQÓx GÛÀ 

£µÁø»U PõsP. 

 (A) knk XX (
2

1
) 

 (B) knk XknXK  22
)(  

 (C) 2

2

2

1 / XX  ©ØÖ® 

 (D) 21 / XX  

 

 

 

———————— 
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Mathematics 

Allied — OPERATION RESEARCH — I 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Write any two features of O.R. 

 O.R.ß Cµsk A®\[PøÍ GÊxP. 

2. Define : L.P.P. 

 Áøµ¯Ö : L.P.P. 

3. Define : Surplus variable. 

 Áøµ¯Ö : E£› ©õÔ. 

4. Write the dual problem. 

 Max 21 35 xxz   

 

Subject to

 

0,

1025

1553

21

21

21







xx

xx

xx

 

 C¸©U PnUøP GÊxP. 

 Max 21 35 xxz   

 

Subject to

 

0,

1025

1553

21

21

21







xx

xx

xx

 

Sub. Code 

23BMAA6 
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5. Write the uses of Transportation model. 

 ÷£õUSÁµzx ©õv›°ß £¯ßPøÍ GÊx. 

6. What is least cost method? 

 SøÓ¢u Âø» ©õv› GßÓõÀ GßÚ? 

7. What is an assignment problem? 

 JxURmkU PnUS GßÓõÀ GßÚ? 

8. What is a balanced A.P? 

 \©{ø» A.P GßÓõÀ GßÚ? 

9. Define a sequencing problem. 

 J¸ Á›ø\ ©õØÖU PnUøP Áøµ¯Ö. 

10. Define : Total elapsed time and idle time. 

 Áøµ¯Ö : ö©õzuU Ph¢u ÷|µ® ©ØÖ® ÷Áø»¯ØÓ ÷|µ®. 

 Part B  (5  5 = 25) 

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

11. (a) Explain simplex method in detail. 

  uÛ £ß•P •øÓø¯ Â›ÁõP ÂÁ›. 

Or 

 (b) Show that the following system of linear equations 

has a degenerate solution. 

  
323

22

321

321





xxx

xxx
 

  RÌPõq® J¸ £i \©ß£õkPÎß Aø©¨¦US J¸ 
]øu¢u wºÄ C¸US® GÚ {ÖÄP. 

  
323

22

321

321





xxx

xxx
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12. (a) Explain Charness Big M method. 

  \õºßì ö£›¯ M •øÓø¯ ÂÁ›. 

Or 

 (b) Prove that the dual of the dual is primal. 

  J¸ C¸©zvß C¸©® •uß©® GÚ {ÖÄP. 

13. (a) Explain North West corner rule. 

  Áh÷©ØS ‰ø» Âvø¯ ÂÍUSP. 

Or 

 (b) Find the initial basic feasible solution to the T.P. 

 ABC Supply 

F1 10 9 8 8 

F2 10 7 10 7 

F3 11 9 7 9 

F4 12 14 10 4 

 10 10 8  

  T.P&ß Bµ®£ Ai¨£øh ö\´uUP wºÂøÚ PõsP. 

 ABC ÁÇ[PÀ 

F1 10 9 8 8 

F2 10 7 10 7 

F3 11 9 7 9 

F4 12 14 10 4 

 10 10 8  
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14. (a) Explain the mathematical formulation of A.P. 

  A.P&ß Pou ÁiÁø©¨ø£ ÂÁ›. 

Or 

 (b) Solve the following A.P. 

 1 2 3 4 

A 11 17 8 16 

B 9 7 12 6 

C 13 16 15 12 

D 14 10 12 11 

  RÌÁ¸® A.P.I wºUP. 

 1 2 3 4 

A 11 17 8 16 

B 9 7 12 6 

C 13 16 15 12 

D 14 10 12 11 

15. (a) Solve the following sequencing problem : 

  Job  

  A B C D E F 

Machines 
M1 3 12 18 9 15 6 

M2 9 18 24 24 3 15 

  RÌÁ¸® Á›ø\ ©õØÖU PnUøP wºUP: 

  ÷Áø» 

  A B C D E F 

C¯¢vµ[PÒ 
M1 3 12 18 9 15 6 

M2 9 18 24 24 3 15 

Or 
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 (b) Solve the following sequencing problem : 

  Job 

  A B C D E F G 

Machines 

M1 3 8 7 4 9 8 7 

M2 4 3 2 5 1 4 3 

M3 6 7 5 11 5 6 12 

  RÌÁ¸® Á›ø\ ©õØÖU PnUøP wºUP : 

  ÷Áø» 

  A B C D E F G 

C¯¢vµ[PÒ 
M1 3 8 7 4 9 8 7 

M2 4 3 2 5 1 4 3 

M3 6 7 5 11 5 6 12 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Explain the advantages and limitations of O.R. models. 

 O.R. ©õv›PÎß |ßø©PÒ ©ØÖ® Áµ®¦PøÍ ÂÍUSP. 

17. Use dual simplex method to solve the following L.P.P. 

 Max 32xz   

 

Subject to

 

0,,

1042

4

822

321

321

321

321









xxx

xxx

xxx

xxx

 

 RÆÁ¸® L.P.P.&I C¸© £ß•P •øÓø¯¨ £¯ß£kzvz 
wºUP : 

 Max 32xz   

 

Subject to

 

0,,

1042

4

822

321

321

321

321









xxx

xxx

xxx

xxx

 



S–2217 

  

  
6 

18. Find the optimal solution to the following T.P. : 

 A B C D 

I 6 1 9 3 

II 11 5 2 8 

III 10 12 4 7 

Demand 85 35 50 45 

 RÌPõq® T.P. &°ß Ezu© wºÄ PõsP. 

 A B C D 

I 6 1 9 3 

II 11 5 2 8 

III 10 12 4 7 

÷uøÁ 85 35 50 45 

19. Solve the A.P. 

 1 2 3 4 

A 15 27 35 20 

B 21 29 33 17 

C 17 25 37 15 

D 14 31 39 21 

 A.P.I wºUP. 

 1 2 3 4 

A 15 27 35 20 

B 21 29 33 17 

C 17 25 37 15 

D 14 31 39 21 
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20. Solve the following sequencing problem and find the idle 

times. 

Job  1 2 3 4 5 

Machine 

A 3 8 7 5 4 

B 4 5 1 2 3 

C 7 9 5 6 10 

 RÌÁ¸® Á›ø\ ©õØÖU PnUøP wºUP ©ØÖ® ÷Áø»¯ØÓ 
÷|µ[PøÍU PnUQkP. 

÷Áø»  1 2 3 4 5 

C¯¢vµ® 

A 3 8 7 5 4 

B 4 5 1 2 3 

C 7 9 5 6 10 

———————— 
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Mathematics 

Allied — TRANSFORMATION TECHNIQUES 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Define Feasible solution. 

 ö\´¯uUP wºøÁ Áøµ¯Ö. 

2. Write the standard form of LPP. 

 ÷|›¯ ö\¯Àvmhzvß vmh Aø©¨ø£ GÊxP. 

3. Find all basic solution for the system 

 552;42 321321  xxxxxx  

 \©ß£õmk öuõSv°ß AøÚzx Ai¨£øh wºÄPøÍ²® 
PõsP. 

 552;42 321321  xxxxxx  

4. Define Artificial variables. 

 ö\¯ØøP ©õÔPÒ Áøµ¯Ö. 

5. Define Transportation problem. 

 ÷£õUSÁµzx ¤µa\øÚø¯ Áøµ¯Ö. 

Sub. Code 

23BMAA7 
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6. Write any two methods of find IBFS. 

 H÷uÝ® Cµsk Bµ®£ Ai¨£øh ö\´¯uUP wºÄ Põq® 
•øÓø¯ GÊxP. 

7. Define Balanced Assignment Problem. 

 \©Ýøh¯ JxURmk ¤µa\øÚ Áøµ¯Ö. 

8. Write the mathematical formulation of Assignment 

problem. 

 JxURmk Pou ©õv›ø¯ GÊxP. 

9. Define Optimum sequence. 

 Ezu© Á›ø\ø¯ Áøµ¯Ö. 

10. Write any two basic terms used in sequencing problem. 

 öuõhº Á›ø\ ¤µa\øÚ°ß H÷uÝ® Cµsk Ai¨£øh 
ÂvPøÍ GÊxP. 

 Part B  (5  5 = 25) 

Answer all the questions, choosing either (a) or (b). 

11. (a) Write the mathematical formulation of LPP. 

  ÷|›¯ ö\¯ÀvmhU PnUSPÎß Pou ©õv›PÒ 
GÊxP. 

Or 

 (b) Use graphical method to solve the LPP 

  Max 21 42 xxZ   

  

Subject to 

.0,

and4

;52

21

21

21







xx

xx

xx
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  Áøµ£h •øÓø¯ £¯ß£kzv ÷|›¯À \©ß£õmøh 
wºUPÄ® 

  «¨ö£¸ 21 42 xxZ   

  

Pmk¨£õkPÒ 

.0,

and4

;52

21

21

21







xx

xx

xx

 

12. (a) Use Two phase simplex method 

  Max 21 35 xxZ   

  

Subject to 

.0,

and64

;12

21

21

21







xx

xx

xx

 

  Cµsk Pmh •øÓø¯ £¯ß£kzv wºUPÄ® : 

  «¨ö£¸ 21 35 xxZ   

  

Pmk£õkPÒ 

.0,

64

;12

21

21

21







xx

xx

xx

ØÖ·“   

Or 

 (b) Write the procedure of Big-M method. 

  ö£›¯-M •øÓ°ß ö£õx ÁiÁzøu GÊxP. 

13. (a) Find IBFS to the following TP by using Matrix 

Minima method. 

 D1 D2 D3 D4 Available 

O1 1 2 3 4 6 

O2 4 3 2 0 8 

O3 0 2 2 1 10 

Demand 4 6 8 6  

©ØÖ® 

©ØÖ® 
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  öPõkUP¨£mkÒÍ ÷£õUSÁµzx ¤µa\øÚUS {øµ 
«a]Ö •øÓ°À Bµ®£ Ai¨£øh ö\´¯uUP wºÄ 
PõsP 

 D1 D2 D3 D4 C¸¨¦ 

O1 1 2 3 4 6 

O2 4 3 2 0 8 

O3 0 2 2 1 10 

÷uøÁ 4 6 8 6  

Or 

 (b) Find IBFS for the following TP by North West 

Corner Rule. 

 D1 D2 D3 D4 Available 

O1 6 4 1 5 14 

O2 8 9 2 7 16 

O3 4 3 6 2 5 

Demand 6 10 15 4  

  Áh÷©ØS ‰ø» Âvø¯ £¯ß£kzv RÌPõq® 
÷£õUSÁµzx ¤µa\øÚUS Bµ®£ Ai¨£øh 
ö\´¯uUP wºÄ PõsP 

 D1 D2 D3 D4 C¸¨¦ 

O1 6 4 1 5 14 

O2 8 9 2 7 16 

O3 4 3 6 2 5 

÷uøÁ 6 10 15 4  

14. (a) Solve the Assignment problem 

  (Men) 

  E F G H 

 A 18 26 17 11 

Tasks B 13 28 14 26 

 C 38 19 18 15 

 D 19 26 24 10 
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  R÷Ç öPõkUP¨£mkÒÍ JxURmk ¤µa\øÚø¯ 
wºUPÄ®. 

  (BsPÒ) 

  E F G H 

 A 18 26 17 11 

÷£õmi B 13 28 14 26 

 C 38 19 18 15 

 D 19 26 24 10 

Or 

 (b) Solve the Assignment Problem : 

 A B C 

M1 8 7 6 

M2 5 7 8 

M3 6 8 7 

  R÷Ç öPõkUP¨£mkÒÍ JxURmk ¤µa\øÚø¯ 
wºUPÄ® : 

 A B C 

M1 8 7 6 

M2 5 7 8 

M3 6 8 7 

15. (a) Determine the optimum sequence and also find the 

minimize the elapsed time 

Job : I II III IV V VI 

M1 : 30 120 50 20 90 100 

M2 : 80 100 90 60 30 10 
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  R÷Ç öPõkUP¨£mkÒÍ öuõhº Á›ø\US Ezu© 
Á›ø\ø¯²® ©ØÖ® «a]Ö ö©õzu ÷Áø» 
÷|µzøu²® PõsP. 

÷Áø» : I II III IV V VI 

M1 : 30 120 50 20 90 100 

M2 : 80 100 90 60 30 10 

Or 

 (b) Determine the optimum sequence and also find the 

minimize the total elapsed time 

Job : A B C D E 

M1 : 5 1 9 3 10 

M2 : 2 6 7 8 4 

  R÷Ç öPõkUP¨£mkÒÍ öuõhº Á›ø\US Ezu© 
Á›ø\²® ©ØÖ® «a]Ö ö©õzu ÷Áø»ø¯ PõsP. 

÷Áø»: A B C D E 

M1 : 5 1 9 3 10 

M2 : 2 6 7 8 4 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Use the graphical method to solve the following LPP 

 Min 21 2xxZ   

 

Subject to

 

.0,

and2

;6

;103

21

21

21

21









xx

xx

xx

xx
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 öPõkUP¨£mkÒÍ ÷|›¯À \©ß£õmøh Áøµ£h •øÓ°À 
wºUPÄ® 

 «a]Ö 21 2xxZ   

 

Pmk¨£õkPÒ

 

.0,

and2

;6

;103

21

21

21

21









xx

xx

xx

xx

 

17. Solve the LPP by Big-M method 

 Max 21 23 xxZ   

 

Subject to 

.0,

;1243

;22

21

21

21







xx

xx

xx

 

 ÷|›¯À \©ß£õmøh ö£›¯&M •øÓ°À wºUPÄ®. 

 «¨ö£¸ 21 23 xxZ   

 

Pmk¨£õkPÒ 

.0,

;1243

;22

21

21

21







xx

xx

xx

 

18. Solve the TP 

 D1 D2 D3 D4 Available 

S1 6 1 9 3 70 

S2 11 5 2 8 55 

S3 10 12 4 7 90 

Demand 85 35 50 45  

 R÷Ç öPõkUP¨£mkÒÍ ÷£õUSÁµzx ¤µa\øÚø¯ 
wºUPÄ® 

 D1 D2 D3 D4 Available 

S1 6 1 9 3 70 

S2 11 5 2 8 55 

S3 10 12 4 7 90 

Demand 85 35 50 45  

©ØÖ® 
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19. Determine the optimum assigment schedule 

 I II III IV V 

A 85 75 65 125 75 

B 90 78 66 132 78 

C 75 66 57 114 69 

D 80 72 60 120 72 

E 76 64 56 112 68 

 EP¢u JxURk AmhÁønø¯U PshÔ¯Ä®. 

 I II III IV V 

A 85 75 65 125 75 

B 90 78 66 132 78 

C 75 66 57 114 69 

D 80 72 60 120 72 

E 76 64 56 112 68 

20. Find the optimum sequence that minimizes the total 

elapsed time 

Job : A B C D E F 

M1 : 8 3 7 2 5 1 

M2 : 3 4 5 2 1 6 

M3 : 8 7 6 9 10 9 

 R÷Ç öPõkUP¨£mkÒÍ öuõhºÁ›ø\ ¤µa\øÚUS Ezu© 
Á›ø\²® ©ØÖ® ö©õzu ÷Áø» ÷|µzøu PõsP. 

÷Áø»: A B C D E F 

M1 : 8 3 7 2 5 1 

M2 : 3 4 5 2 1 6 

M3 : 8 7 6 9 10 9 

  

———————— 
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U.G. DEGREE EXAMINATION, APRIL 2026 

Mathematics 

Allied – OPERATION RESEARCH –  II 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Define individual and group replacement policy. 

 uÛ|£º ©ØÖ® SÊ ©õØÖU öPõÒøPø¯ Áøµ¯Ö. 

2. What is replacement? When does it arise? 

 ©õØÕk GßÓõÀ GßÚ? Ax G¨÷£õx GÊ®? 

3. Write any two objectives of inventory control. 

 \µUS Pmk¨£õmiß H÷uÝ® Cµsk ÷|õUP[PøÍ GÊx. 

4. What are the factors affecting the inventory control. 

 \µUS Pmk¨£õmøh £õvUS® PõµoPÒ ¯õøÁ? 

5. Define the mechanism of queueing process. 

 Á›ø\ ö\¯À•øÓ°ß ö£õÔ•øÓø¯ Áøµ¯Ö. 

6. State any two service facilities of queueing system. 

 Á›ø\ Aø©¨¤À H÷uÝ® Cµsk ÷\øÁ Á\vPøÍ 
SÔ¨¤k. 

Sub. Code 
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7. Define networking with an example. 

 öuõhµø©¨¦ Gß£øu J¸ GkzxUPõmkhß Áøµ¯Ö. 

8. What are the three types of events? 

 ‰ßÖ ÁøP¯õÚ {PÌÄPÒ ¯õøÁ? 

9. Define payoff matrix using an example. 

 J¸ GkzxUPõmøh¨ £¯ß£kzv •ÊUöPõk¨¦ Ao 
Áøµ¯Ö. 

10. Define game. What are the properties of a game? 

 ÂøÍ¯õmøh Áøµ¯Ö. J¸ ÂøÍ¯õmiß £s¦PÒ 
GßÚ? 

 Part B  (5  5 = 25) 

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

11. (a) The cost of a new machine is Rs. 5,000.  The 

maintenance cost of nth year is given by  

nC  =   ...2,1;1500  nn Suppose that the discount 

rate per year is 0.5. after how many years it will be 

conomical to replace the machine by a new one? 

  J¸ ¦v¯ C¯¢vµzvß Âø» ¹. 5, 000 BS®. 
n&Áx Bsiß £µõ©›¨¦ ö\»Ä nC  

=   ...2,1;1500  nn  BS®. uÒÐ£i ÂQu® 0.5 
GßÖ øÁzxUöPõÒ÷Áõ®. GzuøÚ BskPÐUS¨ 
¤ÓS C¯¢vµzøu ¦v¯ C¯¢vµzuõÀ ©õØÖÁx 
]UPÚ©õÚuõP C¸US®? 

Or 

 (b) A pipeline is due for repairs. It will cost Rs. 10,000 

and last for 3 years. Alternatively, a new pipeline  

can be laid at a cost of Rs. 30,000 and lasts for 10 

years. Assuming cost of capital to be 10% and 

ignoring salvage value, which alternative should be 

chosen? 
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  J¸ SÇõ´ £Êx£õºUP¨£h EÒÍx. CuØS  
¹. 10,000 ö\»ÁõS® ©ØÖ® 3 BskPÒ }iUS®. 
©õØÓõP, ¹. 30,000 ö\»ÂÀ J¸ ¦v¯ SÇõ´ 
Aø©UP¨£h»õ® ©ØÖ® 10 BskPÒ }iUS®. 
‰»uÚa ö\»Ä 10% GßÖ P¸v, «m¦ ©v¨ø£¨ 
¦ÓUPozuõÀ, G¢u ©õØÕmøhz ÷uºÄ ö\´¯ 
÷Ásk®? 

12. (a) Explain the steps involved in an inventory control 

problem. 

  \µUSU Pmk¨£õmk ]UP¼À EÒÍ £iPøÍ ÂÍUS. 

Or 

 (b) The demand for a certain item is 16 units per 

period. Unsatisfied demand causes shortage cost of 

Rs. 0.75 per unit per short period. The cost of 

initiating purchasing action is Rs. 15 per purchase 

and the holding cost is 15% of average inventory 

valuation per period. The item cost is Rs. 8 per unit. 

Assume that shortages are being back ordered at 

the above mentioned cost. Find the minimum cost 

purchase quantity. 

  J¸ SÔ¨¤mh ö£õ¸ÐUPõÚ ÷uøÁ J¸ Põ»zvØS 
16 ³ÛmPÒ BS®. v¸¨v¯ØÓ ÷uøÁ J¸ SÖQ¯ 
Põ»zvØS J¸ ³ÛmkUS ¹. 0.75 £ØÓõUSøÓ 
ö\»øÁ HØ£kzxQÓx. öPõÒ•uÀ |hÁiUøPø¯z 
öuõh[SÁuØPõÚ ö\»Ä J¸ Áõ[Su¾US ¹. 15 
BS® ©ØÖ® øÁzv¸US® ö\»Ä J¸ Põ»zvØS 
\µõ\› \µUS ©v¨¥miÀ 15% BS®. ö£õ¸Îß 
Âø» J¸ ³ÛmkUS ¹. 8 BS®. ÷©÷» 
SÔ¨¤h¨£mh ö\»ÂÀ £ØÓõUSøÓPÒ v¸®£ 
Bºhº ö\´¯¨£kQßÓÚ GßÖ øÁzxUöPõÒ÷Áõ®. 
SøÓ¢u£m\ öPõÒ•uÀ ö\»Ä AÍøÁU 
PshÔ¯Ä®. 
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13. (a) In a railway marshalling yard, goods trains arrive 

at the rate of 30 trains per day. Assuming that the 

inter-arrival time follows an exponential 

distribution and the service time distribution is also 

exponential with an average 36 minutes. Calculate 

the following if the input of trains increases to an 

average 33 days: 

  (i) the mean queue size (line length) and 

  (ii) the probability that the queue size exceeds 10. 

  J¸ µ°À÷Á ©õºå¼[ ¯õºiÀ, \µUS µ°ÀPÒ J¸ 

|õøÍUS 30 µ°ÀPÒ GßÓ ÂQuzvÀ Á¸QßÓÚ. 

Cøh&Á¸øP ÷|µ® J¸ Av÷ÁP £µÁø»¨ 

¤ß£ØÖQÓx GßÖ®, ÷\øÁ ÷|µ £µÁ¾® \µõ\›¯õP 

36 {ªh[PÐhß Av÷ÁP©õÚx GßÖ® øÁzxU 

öPõÒ÷Áõ®. µ°ÀPÎß EÒÏk \µõ\›¯õP 33 

|õmPÍõP AvP›zuõÀ ¤ßÁ¸ÁÚÁØøÓU 

PnUQkP. 

  (i) \µõ\› Á›ø\ AÍÄ (Á› }Í®) ©ØÖ® 

  (ii) Á›ø\ AÍÄ 10 I Âh AvP©õP 

C¸¨£uØPõÚ {PÌuPÄ. 

Or 

 (b) Explain transient and steady states. 

  {ø»¯ØÓ ©ØÖ® {ø»¯õÚ {ø»PøÍ ÂÍUS. 

14. (a) Write down the rules for constructing a network. 

  J¸ Áø»¯ø©¨ø£ E¸ÁõUSÁuØPõÚ ÂvPøÍ 

GÊx. 

Or 
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 (b) Construct a network diagram comprising activities 

B, C, ..., Q and N such that following constrains are 

satisfied:   LIHLHGELGCFEB ,,;,,,;,  

PJIJHNHM  ,;,; ; an event cannot occur 

until all the QP  . The notation YX   means that 

the activity X must be finished before Y can begin. 

  ¤ßÁ¸® Pmk¨£õkPÒ §ºzv ö\´¯¨£k® ÁøP°À 

B, C, ..., Q  ©ØÖ® N ö\¯À£õkPøÍU öPõsh J¸ 
¤øn¯ Áøµ£hzøu E¸ÁõUS: 

   LIHLHGELGCFEB ,,;,,,;,

PJIJHNHM  ,;,;  AøÚzx QP   PÐ® 

§ºzv¯õS® Áøµ J¸ {PÌÄ {PÇ •i¯õx. YX   

SÔ±k Gß£x Y öuõh[SÁuØS •ß¦ ö\¯À£õk  

X •iUP¨£h ÷Ásk® Gß£øuU SÔUQÓx. 

15. (a) Consider a modified form of matching biased coins 

game problem. The matching player is paid Rs. 8.00 

if the 2 coins turn both heads and Re. 1.00 if the 

coins turn both tails. The non-matching player is 

paid Rs. 3.00 when the two coins do not match. 

Given the choice of being the matching or  non-

matching player, which one would you choose and 

what would be your strategy? 

  ö£õ¸zu¨£mh \õº¦ |õn¯[PÒ ÂøÍ¯õmk 
]UPø» ©õØÔ¯ø©UP¨£mh ÁiÁ©õPU P¸x[PÒ.  
2 |õn¯[PÒ Cµsk uø»PøÍ²® v¸¨¤ÚõÀ 
ö£õ¸¢x® Ãµ¸US ¹. 8.00 ©ØÖ® |õn¯[PÒ 
Cµsk ÁõÀPøÍ²® v¸¨¤ÚõÀ ¹. 1.00 
ÁÇ[P¨£k®. Cµsk |õn¯[PÐ® 
ö£õ¸¢uõu÷£õx ö£õ¸¢uõu Ãµ¸US ¹. 3.00 
ÁÇ[P¨£k®. ö£õ¸¢x® Ãµµõ AÀ»x ö£õ¸¢uõu 
Ãµµõ GßÓ ÷uºÄ öPõkUP¨£mhõÀ, }[PÒ ¯õøµz 
÷uº¢öuk¨¥ºPÒ, E[PÒ Ezv GßÚÁõP C¸US®? 

Or 
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 (b) Explain Maximin-Minimax criterion. 

  ©õU]ªß–ªÛ÷©Uì AÍÄ÷Põø» ÂÍUS. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Explain group replacement. Give an example. 

 SÊ ©õØÕmøh J¸ GkzxUPõmkhß ÂÍUS. 

17. The demand for an item in a company is 18,000 units per 

year and the company can produce the items at a rate of 

3000 per month. The cost of one setup is Rs. 500 and the 

holding cost of one unit per month is 15 paise. The 

shortage cost of one unit is Rs 20 per month. Determine 

 (a) optimal production batch quantity and the number 

of strategies 

 (b) optimum cycle time and production time 

 (c) maximum inventory level in the cycle 

 (d)  total associated cost per year if the cost of the item 

is Rs. 20 per unit. 

 J¸ {ÖÁÚzvß J¸ ö£õ¸ÐUPõÚ ÷uøÁ BskUS 
18,000 ³ÛmPÒ BS®. ÷©¾® A¢u {ÖÁÚ® ©õuzvØS 
3000 GßÓ ÂQuzvÀ ö£õ¸mPøÍ EØ£zv ö\´¯ •i²®. 
J¸ Aø©¨¤ß Âø» ¹. 500 ©ØÖ® J¸ ³Ûmiß 
C¸¨¦ ö\»Ä ©õuzvØS 15 ø£\õ J¸ ³ÛmkPÒ 
£ØÓõUSøÓ ö\»Ä ©õuzvØS ¹. 20 BS®.  

 (A) EP¢u EØ£zv öuõSv AÍÄ ©ØÖ® EzvPÎß 
GsoUøP 

 (B) EP¢u _ÇØ] ÷|µ® ©ØÖ® EØ£zv ÷|µ® 

 (C) _ÇØ]°À AvP£m\ \µUS {ø»  

 (D) ö£õ¸Îß Âø» ³ÛmkUS ¹. 20 GÛÀ 
Á¸hzvØS ö©õzu öuõhº¦øh¯ ö\»Ä. 
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18. A supermarket has two girls serving at the Counters. The 

customers arrive in a Poisson fashion at the rate of 12 per 

hour. The service time for each customer is exponential 

with mean 6 minutes. Find 

 (a) the probability that an arriving customer has to 

wait for service, 

 (b) the average number of customers in the system and 

 (c) the average time spent by a customer in the 

supermarket. 

 J¸ £Àö£õ¸Ò A[Põi°ß PÄshºPÎÀ Cµsk 
ö£sPÒ ÷\øÁ ö\´QÓõºPÒ. ÁõiUøP¯õÍºPÒ J¸ ©o 
÷|µzvØS 12 ÷£º GßÓ ÂQuzvÀ £õ´\ß •øÓ°À 
Á¸QÓõºPÒ. JÆöÁõ¸ ÁõiUøP¯õÍ¸US® ÷\øÁ ÷|µ® 
\µõ\›¯õP 6 {ªh[PÐhß Av÷ÁP©õÚx.  

 (A) Á¸® ÁõiUøP¯õÍº ÷\øÁUPõP Põzv¸UP 
÷Ási¯ {PÌuPÄ, 

 (B) Aø©¨¤À EÒÍ ÁõiUøP¯õÍºPÎß \µõ\› 
GsoUøP ©ØÖ® 

 (C) J¸ ÁõiUøP¯õÍº £Àö£õ¸Ò A[Põi°À 
ö\»Âk® \µõ\› ÷|µ® BQ¯ÁØøÓU PshÔ¯Ä®. 

19. (a) Explain Fulkerson's Rule. 

 (b) Distinguish between PERT and CPM. 

 (A) L¦ÀPº\Ûß Âvø¯ ÂÍUS. 

 (B) PERT ©ØÖ® CPM US Cøh÷¯ EÒÍ ÷ÁÖ£õmøhU 
TÖ. 

20. Solve the following game by linear programming 

technique: 

 Player B 

 1 –1 3 

Player A 3 5 –3 

 6 2 –2 



S–2219 

  

  
8 

 ÷|›¯À {µ»õUP ~m£zøu¨ £¯ß£kzv ¤ßÁ¸® 
ÂøÍ¯õmøhz wºUPÄ®: Ãµº 

 Ãµº B 

 1 –1 3 

Ãµº A 3 5 –3 

 6 2 –2 

–––––––––– 



  

S–2220   
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Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Calculate arithmetic mean for the data 20, 30, 32, 35, 38. 

 20, 30, 32, 35, 38 uµÄPÐUPõÚ GsPou \µõ\›ø¯U 
PnUQkP. 

2. Calculate median for the data 13, 8, 12, 6, 5, 2, 14, 11. 

 13, 8, 12, 6, 5, 2, 14, 11 uµÄPÐUPõÚ Cøh{ø»ø¯U 
PnUQkP. 

3. Define Skewness. 

 \õ´øÁ Áøµ¯Ö. 

4. Define Kurtosis. 

 Sº÷hõ]øé Áøµ¯Ö. 

5. Define correlation. 

 JmkÓÄ Áøµ¯Ö. 

6. Define regression. 

 EhÝÓÄ Áøµ¯Ö. 

Sub. Code 
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7. Write the Newton’s forward difference formula. 

 {³mhÛß •ß÷ÚõUQ¯ ÷ÁÖ£õk `zvµzøu GÊx. 

8. Write the Lagrange’s formula 

 »õU÷µg]ß `zvµzøu GÊx. 

9. Define index number. 

 £À SÔ±mk Gsøn Áøµ¯Ö. 

10. What is weighted aggregate index number? 

 Gøh°h¨£mh ö©õzu SÔ±mk Gs GßÓõÀ GßÚ? 

 Part B  (5  5 = 25) 

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

11. (a) Find Geometric Mean for the following data. 

C.I. 0-30 30-50 50-80 80-100 

f 20 30 40 10 

  ¤ßÁ¸® uµÄPÐUS ö£¸UPÀ \µõ\›ø¯U PshÔ. 

C.I. 0-30 30-50 50-80 80-100 

f 20 30 40 10 

Or 

 (b) Find Harmonic Mean for the following data 

x 13 14 15 16 17 

f 2 5 13 7 3 

  ¤ßÁ¸® uµÄPÐUS ÁSzuÀ \µõ\›ø¯U PshÔ. 

x 13 14 15 16 17 

f 2 5 13 7 3 
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12. (a) Compute the first four central moments for the 

following data 8, 10, 11, 12, 14. 

  ¤ßÁ¸® uµÄ 8, 10, 11, 12, 14 US •uÀ |õßS 
ø©¯ v¸¨¦zvÓßPøÍU PnUQkP. 

Or 

 (b) The first four central moments of a distribution are 

0, 2.5, 0.7 and 8.75. Test the skewness and kurtosis 

of the distribution. 

  J¸ £µÁ¼ß •uÀ |õßS ø©¯z v¸¨¦zvÓßPÒ  

0, 2.5, 0.7 ©ØÖ® 8.75 BS®. £µÁ¼ß\õ´Ä ©ØÖ® 
Sº÷hõ]øéa ÷\õv. 

13. (a) Find the rank correlation coefficient for the 

following data 

x 1 3 2 4 6 5 

y 2 5 3 1 4 6 

  ¤ßÁ¸® uµÄPÐUPõÚ uµÁ›ø\ öuõhº¦ 
SnPzøuU PshÔ 

x 1 3 2 4 6 5 

y 2 5 3 1 4 6 

Or 

 (b) Find the rank correlation for the following data 

Marks in A 98 64 75 50 64 80 75 40 55 64 

Marks in B 62 58 68 45 81 60 68 48 50 70 

  ¤ßÁ¸® uµÄPÐUPõÚ uµÁ›ø\ EÓøÁU PshÔ 

A&ß 
©v¨ö£sPÒ 

98 64 75 50 64 80 75 40 55 64 

B&ß 
©v¨ö£sPÒ 

62 58 68 45 81 60 68 48 50 70 
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14. (a) Find the Seventh term of the sequence 2, 9, 28, 65, 

126, 217 and also find the general term. 

  2, 9, 28, 65, 126, 217 GßÓ Á›ø\°ß HÇõÁx 
EÖ¨ø£U Psk¤i, ö£õx EÖ¨ø£²® PõsP. 

Or 

 (b) Using Lagrange’s formula find )5.9(y  from the 

following data. 

x 7 8 9 10 

y 3 1 1 9 

  »õU÷µga `zvµzøu¨ £¯ß£kzv ¤ßÁ¸® 

uµÂ¼¸¢x )5.9(y IU PshÔ. 

x 7 8 9 10 

y 3 1 1 9 

15. (a) The sales of a commodity in tonnes varied from 

January 1979 to December 1979 as follows : 

  280, 300, 280, 280, 270, 240, 230, 230, 220, 200, 210, 

200. 

  áÚÁ› 1979 •uÀ i\®£º 1979 Áøµ J¸ ö£õ¸Îß 
ÂØ£øÚ hßPÎÀ ¤ßÁ¸©õÖ ©õÖ£mhx. 

  280, 300, 280, 280, 270, 240, 230, 230, 220, 200, 210, 

200. 

Or 

 (b) Explain the components of time series. 

  Põ»z öuõh›ß TÖPøÍ ÂÍUS. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Calculate Arithmetic Mean, Median, Mode for the 

following data 

C.I 0-10 10-20 20-30 30-40 40-50 50-60 

f 7 6 5 8 3 2 

 ¤ßÁ¸® uµÄPÐUPõÚ \µõ\›, Cøh{ø», •PøhU 
PnUQkP. 

C.I 0-10 10-20 20-30 30-40 40-50 50-60 

f 7 6 5 8 3 2 

17. Find the Pearson’s Coefficient of skewness for the 

following data. 

C.I 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 

f 5 9 14 20 25 15 8 4 

 ¤ßÁ¸® uµÄPÐUS ¤¯º\Ûß \õ´Ä SnPzøuU 
PshÔ. 

C.I 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 

f 5 9 14 20 25 15 8 4 

  

18. Find the two regression equations and calculate the 

correlation coefficient. 

X 1 2 3 4 5 6 7 8 9 

Y 9 8 10 12 11 13 14 16 15 

 Cµsk EhÝÓÄ \©ß£õkPøÍU PshÔ¢x, EhÝÓÄ 
öuõhº¦ SnPzøuU PnUQk. 

X 1 2 3 4 5 6 7 8 9 

Y 9 8 10 12 11 13 14 16 15 
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19. The Population of a certain town is given below. Find the 
rate of growth of the population in 1931, 1941, 1961 and 
1971. 

Year (x) 1931 1941 1951 1961 1971 

Population (y) 40.62 60.80 79.95 103.56 132.65 

 J¸ SÔ¨¤mh |Pµzvß ©UPÒ öuõøP R÷Ç 
öPõkUP¨£mkÒÍx. 1931, 1941, 1961 ©ØÖ® 1971 B® 
BskPÎÀ ©UPÒ öuõøP ÁÍºa] ÂQuzøuU PshÔ. 

Bsk (x) 1931 1941 1951 1961 1971 

©UPÒ öuõøP (y) 40.62 60.80 79.95 103.56 132.65 

20. Construct the index number for 2012 on the basis of the 
price of 2010. 

Commodities Price in 2010 Price in 2012 

A 115 130 

B 72 89 

C 54 75 

D 60 72 

E 80 105 

 2010 B® Bsiß Âø»°ß Ai¨£øh°À 2012 B® 
BsiØPõÚ SÔ±mk Gsøn E¸ÁõUS. 

ö£õ¸mPÒ 2010 CÀ Âø» 2012 CÀ Âø» 

A 115 130 

B 72 89 

C 54 75 

D 60 72 

E 80 105 

———————— 
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(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Name any two computer components. 

 PoÛ°ß Cµsk TÖPøÍU SÔ¨¤kP. 

2. State two advantages of Computer. 

 PoÛ°ß Cµsk |ßø©PøÍ SÔ¨¤kP. 

3. Mention any two formatting tools in MS Word. 

 MS Word&À EÒÍ Cµsk ÁiÁø©¨¦ P¸ÂPøÍ 
SÔ¨¤kP. 

4. What is the function of spell check in MS Word? 

 MS Word&CÀ GÊzx¤øÇ \›£õº¨¦ A®\zvß ö\¯À£õk 
GßÚ? 

5. What is the use of the Undo feature in Excel? 

 Excel&CÀ Undo A®\zvß £¯ß GßÚ? 

Sub. Code 
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6. What is Autofill in MS Excel? 

 MS Excel&CÀ Autofill GßÓõÀ GßÚ? 

7. What is Primary key? 

 Primary key GßÓõÀ GßÚ? 

8. Name any two field types in MS Access. 

 MS Access&CÀ EÒÍ Cµsk ¦» ÁøPPøÍU SÔ¨¤kP. 

9. How to add text to a Slide? 

 Slide&CÀ Eøµø¯ ÷\º¨£x G¨£i ? 

10. What is the difference between Transition and 

Animation ? 

 Transition ©ØÖ® Animation Cøh°»õÚ ÷ÁÖ£õk 
GßÚ? 

 Part B  (5  5 = 25) 

Answer all the questions, choosing either (a) or (b). 

11. (a) List the classification of computers with examples. 

  PoÛPÎß ÁøP£õmøh Euõµn[PÐhß 
ÂÍUSP. 

Or 

 (b) Write a note on memory units and their types. 

  {øÚÁP A»SPÒ ©ØÖ® AÁØÔß ÁøPPÒ £ØÔ 
SÔ¨¦ GÊxP. 

12. (a) Explain any five text formatting features in  

MS Word. 

  MS Word&CÀ EÒÍ I¢x Eøµ ÁiÁø©¨¦ 
A®\[PøÍ ÂÍUSP. 

Or 
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 (b) Write the steps to insert a header and footer in  

MS Word. 

  MS Word&CÀ Header ©ØÖ® Footer&I ÷\ºUS® 
£iPøÍ GÊxP. 

13. (a) What are formulas and functions in MS Excel? 

Explain with examples. 

  MS Excel&CÀ `zvµ[PÒ ©ØÖ® ö\¯¼PÒ GßÓõÀ 
GßÚ? Euõµn[PÐhß ÂÍUSP.  

Or 

 (b) Mention different types of charts available in  

MS Excel. 

  MS Excel&CÀ QøhUS® £À÷ÁÖ ÁøP¯õÚ 
£hÄøPPøÍ SÔ¨¤kP. 

14. (a) What are queries? Explain any two types of queries 

in MS Access. 

  MS Access&CÀ EÒÍ Cµsk ÁøP queries&I 
ÂÍUSP. 

Or 

 (b) How to add and edit fields in MS Access table? 

Explain. 

  MS Access AmhÁøn°À ¦»[PøÍ ÷\º¨£x 
©ØÖ® v¸zxÁx G¨£i? ÂÍUSP.  

15. (a) Write the steps to create a basic presentation in  

MS Powerpoint. 

  MS Powerpoint&CÀ J¸ Ai¨£øha ]zu›¨ø£ 
E¸ÁõUS® £iPøÍ GÊxP. 

Or 

 (b) Explain the purpose and use of Slideshow in  

MS Powerpoint. 

  MS Powerpoint&CÀ ìø»k ÷åõÂß ÷|õUP® 
©ØÖ® £¯ß£õmøh ÂÍUSP. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Explain the basic components of a computer system. 

 PoÛ Aø©¨¤ß Ai¨£øh TÖPøÍ GÊxP. 

17. Describe in detail how to create, format and modify a 

table in MS Word with examples. 

 MS Word&CÀ J¸ AmhÁønø¯ E¸ÁõUSÁx, 
ÁiÁø©¨£x ©ØÖ® ©õØÖÁx G¨£i Gß£øu 
Euõµn[PÐhß ÂÍUSP. 

18. Describe the various components of MS Excel window 

with a diagram. 

 MS Excel \õÍµzvß •UQ¯ TÖPøÍ Áøµ¯øÓ ©ØÖ® 
Áøµ£hzxhß ÂÍUSP. 

19. Describe the process of creating a new database. 

 ¦v¯ uµÄuÍzøu E¸ÁõUS® •øÓPøÍ ÂÍUSP. 

20. Write a detailed note on slide show – creation, usage and 

benefits. 

 Slide show – E¸ÁõUS® •øÓ, £¯ß£õkPÒ ©ØÖ® 
|ßø©PÒ SÔzx Â›ÁõP GÊx. 

———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. The H.C.F. of two numbers is 11 and their L.C.M. is 693. 

If one of the numbers is 77, find the other.  

 C¸ GsPÎß «.ö£õ.Á 11 ©ØÖ® «.].© 693. A¢u 

Cµsk GsPÎÀ JßÖ 77 GÛÀ ©ØöÓõ¸ Gsøn 

Psk¤iUPÄ®.  

2. Reduce 
667

391
 to lowest terms.  

 _¸USP : 
667

391
. 

3. If 2689.0
718,3

1
 , then find the value of 

0003718.0

1
. 

 2689.0
718,3

1
  GÛÀ 

0003718.0

1
 &Cß ©v¨ø£ PõsP.  

Sub. Code 
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4. Simplify : 245
49

48
99  . 

 _¸USP : 245
49

48
99  . 

5. Find : 5/4)1024(  . 

 Psk¤i : 5/4)1024(  . 

6. A man buys an article of Rs. 27.50 and sells it for  

Rs. 28.60. Find his gain percent.  

 J¸ ©Ûuº J¸ ö£õ¸øÍ ¹. 27.50US Áõ[Q, Aøu  
¹. 28.60 US ÂØÓõº. AÁ¸øh¯ »õ£ ÂÊUPõk GßÚ? 

7. Divide Rs. 672 is the ratio 5:3. 

 ¹. 672&I 5:3 GßÓ ÂQuzvÀ ¤›UPÄ®.  

8. An unbiased dice is tossed. Find the probability of getting 

a multiple of 3.  

 J¸ \©{ø» öPõsh £Pøhö¯õßÖ GÔ¯¨£kQÓx. 
3&Cß ö£¸UPÀ Gsøn ö£Ö® {PÌÂß {PÌuPøÁ 
PõsP.  

9. The average of five numbers is 27. If one number is 

excluded, the average becomes 25. What is the excluded 

number? 

 5 GsPÎß \µõ\› 27&BP EÒÍx. J¸ Gs }UP¨£k® 
÷£õx \µõ\› 25 BQÓx }UP¨£mh Gs Gx? 

10. Find the mean of 2222222 7,6,5,4,3,2,1 . 

 2222222 7,6,5,4,3,2,1  GßÓ GsPÎß \µõ\›ø¯U PõsP.  
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 Part B  (5  5 = 25) 

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

11. (a) The traffic lights at three different road crossings 

after every 48 sec., 72 sec, and 108 respectively. If 

they all change simultaneously at 8:20:00 hours, 

then at what time will they again change 

simultaneously? 

  ‰ßÖ öÁÆ÷ÁÖ \õø»U Ph¨¦PÎÀ EÒÍ 
÷£õUSÁµzx ÂÍUPPÒ •øÓ÷¯ 48, 72, 108 
ÂÚõiPÐUS ©õÖQßÓÚ. AøÁ AøÚzx® J÷µ 
÷|µzvÀ 8:20:00 ©oUS ©õÔÚõÀ, AøÁ «sk® 
G¢u ÷|µzvÀ J÷µ ÷|µzvÀ ©õÖ®? 

Or 

 (b) Find the square root of 1471369. 

  1471369 GßÓ Gsoß ÁºUP‰»zøuU PõsP.  

12. (a) A man travelled from the village to the post office at 

the rate of 25 kmph and walked back at the rate of 4 

kmph. If the whole journey took 5 hours 48 minutes. 

Find the distance of the post office from the village.  

  J¸ ©Ûuº Qµõ©zv¼¸¢x u£õÀ A¾ÁPzvØS ©o 
÷|µzvØS 25 Q.« ÷ÁPzvÀ £¯ozx ö\ßÓõº. 
¤ßÚº AÁº 4 Q.« ÷ÁPzvÀ |h¢x v¸®¤Úõº. 
•Ê £¯n® 5 ©o 48 {ªh[PÒ GkzxU öPõshx 
GßÓõÀ, u£õÀ A¾Á»P® Qµõ©zv¼¸¢x GÆÁÍÄ 
yµzvÀ EÒÍx.  

Or 

 (b) If 
5

2
13

3

1
2

6

1
3

2

1
4  x , find the value of x . 

  
5

2
13

3

1
2

6

1
3

2

1
4  x  GÛÀ, x &ß ©v¨ø£U 

PõsP.  
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13. (a) The population of a town is 1,76,400. If it increases 

at the rate of 5% per annum, 

  (i) what will be its population 2 years hence? 

  (ii) What was it 2 years ago? 

  J¸ |Pµzvß ©UPÒ öuõøP 1,76,400 BP EÒÍx. 
Cx BsiØS 5% ÃuzvÀ AvP›UQßÓx GßÓõÀ,  

  (i) Cµsk BskPÒ PÈzu ©UPÒöuõøP 
GßÚÁõP C¸US®? 

  (ii) Cµsk BskPÐUS •ß ©UPÒöuõøP GßÚ 
C¸¢ux? 

Or 

 (b) Find the simple interest on Rs. 3,000 at %
4

1
6  per 

annum for the period from 4th February 2005 to 18th 

April 2005.  

  ¹. 3,000US Á¸hzvØS %
4

1
6  Ámi°À, 4 ¤¨µÁ› 

2005 •uÀ 18 H¨µÀ 2005 Áøµ Á¸® Põ»zvØS 
uÛ Ámiø¯ PõsP.  

14. (a) A, B and C started a business by investing  

Rs. 1,20,000, Rs, 1,35,000 and Rs. 1,50,000 

respectively. Find the share of each, out of an 

annual profit of Rs. 56,700. 

  A, B ©ØÖ® C BQ÷¯õº •øÓ÷¯ ¹. 1,20,000  
¹. 1,35,000 ©ØÖ® ¹. 1,50,000 •u½k ö\´x J¸ 
ÁoPzøu xÁ[Q²ÒÍÚº. ¹. 56,700 GßÓ Bsk 
»õ£zvÀ JÆöÁõ¸Á¸US® QøhUS® £[øP 
PõsP.  

Or 
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 (b) How many kgs of wheat costing Rs. 8 per kg must 
be mixed with 36 kg of rice costing Rs. 5.40 per kg. 
So that 20% gain may be obtained by selling the 
mixture at Rs. 7.20 per kg? 

  J¸ Q÷»õ ÷Põxø© ¹. 8 ÂØP¨£kQÓx. J¸ Q÷»õ 
A›] ¹. 5.40 ÂØP¨£kQÓx. A›] ©ØÖ® ÷Põxø© 
P»¢u P»øÁ, J¸ Q÷»õ ¹. 7.20 GßÓ Âø»°À 
ÂØ£uÚõÀ 20% »õ£® QøhUQÓx GÛÀ, 36 Q÷»õ 
A›]²hß GzuøÚ Q÷»õ ÷Põxø© P»UP 
÷Ásk®? 

15.  (a) The product of the ages of Ankit and Nikita is 240. 
If twice the age of Nikita is more than Ankit’s age 
by 4 years, what is Nikita’s age? 

  AßQz ©ØÖ® {Quõ Á¯xPÎß ö£¸UPÀ öuõøP 
240. {QuõÂß Á¯vß C¸ ©h[S, AßQvß 
Á¯øu Âh 4 BskPÒ AvP©õP C¸¢uõÀ 
{QuõÂß uØ÷£õøu¯ Á¯x GßÚ? 

Or 

 (b) The average of 7 consecutive number is 20. Find the 
largest of these numbers.  

  öuõhºa]¯õÚ 7 GsPÎß \µõ\› 20 BP EÒÍx. 
C¢u GsPÎÀ ö£›¯ GsønU PshÔ¯Ä®.  

 Part C  (3  10 = 30) 

Answer any three questions. 

16. (a) Find the largest number of four digits exactly 
divisible by 12, 15, 18 and 27.  

 (b) If 4142.12  , find the value of 
 22

2


. 

 (A) 12, 15, 18 ©ØÖ® 27 BQ¯ GsPÍõÀ •Êø©¯õP 
ÁSUP¨£k® |õßS C»UPUVÎÀ ªP¨ö£›¯ 
Gsøn PõsP.  

 (B) 4142.12   GÛÀ, 
 22

2


 ß ©v¨ø£U PõsP.  
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17. I walk a certain distance and ride back taking total time 

of 37 minutes. I could walk both ways in 55 minutes. How 

long would it take me to ride both ways? 

 |õß J¸ SÔ¨¤mh öuõø»øÁ |h¢xö\ßÖ, ø\UQÎÀ 
v¸®¤ Áµ 37 {ªh[PÒ BQßÓÚ. |õß C¸¦Ó•® 
|h¢uõÀ 55 {ªh[PÒ BS®. |õß C¸¦Ó•® ø\UQÎÀ 
ö\ßÓõÀ GÆÁÍÄ ÷|µ® BS®? 

18. Mr. Jones gave 40% of the money he had, to his wife. He 

also gave 20% of the remaining amount to each of his 

three sons. Half of the amount now left was spent on 

miscellaneous items and the remaining amount of  

Rs. 12,000 was deposited in the bank. How much money 

did Mr. Jones have initially? 

 v¸. ÷áõßì uß Á\©õÚ £nzvÀ 40% uÚx ©øÚÂUS 
öPõkzuõº. «u•ÒÍ £nzvÀ C¸¢x JÆöÁõ¸ 
©PÝUS® 20% Ãu®, ‰ßÖ ©PßPÐUS öPõkzuõº. 
¤ßÚº «u•ÒÍ öuõøP°À £õvø¯¨ £»Âu ÁøP¯õÚ 
ö\»ÄPÐUS¨ £¯ß£kzvÚõº. «u•ÒÍ ¹. 12,000I 
Á[Q°À øÁ¨¦ ö\´uõº. v¸. ÷áõßì Bµ®£zvÀ 
GÆÁÍÄ £n® øÁzv¸¢uõº? 

19. Two cards are drawn from a pack of 52 cards. Find the 

probability that either both are black or both are queens.  

 52 AmøhPøÍU öPõsh J¸ ^mk Pmi¼¸¢x 2 
AmøhPÒ GkUP¨£kQßÓÚ. Gkzu AmøhPÒ Cµsk® 
P¸¨£õP÷Áõ AÀ»x µõo¯õP÷Áõ C¸¨£uØPõÚ 
{PÌuPÄ GßÚ? 

20. What was the day of the week of 15th August, 1947? 

 15 BPìm, 1947 AßÖ Aø©²® Áõµzvß QÇø© GßÚ? 
 

———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. If ktjtitf


325   and jig


cossin  , then find 

 gf
dt

d 
 . 

 ktjtitf


325   ©ØÖ® jig


cossin   GÛÀ  gf
dt

d 
  

Gß£øuU PõsP.  

2. Define the Box Product. 

 ö£mi°¯À ö£¸UPÀ Gß£øu Áøµ¯øÓ u¸P.  

3. If a


 is a constant vector, then prove that ara


 )( . 

 a

 Gß£x J¸ ©õÔ¼ öÁUhº GÛÀ ara


 )(  GÚ 

{ÖÄP.  

4. If kzyxjzyxizyaxa


)23()33()43(   is 

solenoidal vector, then find the constant ‘a’. 

 J¸ Á›a_ØÖøh¯ öÁUhº GÛÀ ‘a’ GßÓ ©õÔ¼°ß 
©v¨ø£U PõsP.  

Sub. Code 
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5. What do you mean by a Line Integral? 

 ÷PõmkÁÈz öuõøP GßÓõÀ GßÚ? 

6. Prove that  2 . 

  2  GÚ {ÖÄP.  

7. Prove that kxyzjzxyiyzxf


)()()( 222   is 

irrotational.  

 kxyzjzxyiyzxf


)()()( 222   GßÓ öÁUhº J¸ 
_ÇØ]¯ØÓx GÚ {ÖÄP.  

8. Define the surface integral. 

 ÷©Ø£µ¨¦ öuõøP°hÀ Gß£øu Áøµ¯øÓ u¸P.  

9. State the Green’s theorem.  

 QŸßì ÷uØÓzøu GÊxP.  

10. Write the Cartesian form of Gauss Divergence theorem.  

 Põêß £õ´Ä ÷uØÓzøu Põºj]¯ß ÁiÁzvÀ GÊxP.  

 Part B  (5  5 = 25) 

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

11. (a) If ktzjtyitxtu


)()()()(   and 

ktzjtyitxtv


)()()()(  , then prove that 

  v
dt

ud

dt

vd
uvu

dt

d 



 . 

  ktzjtyitxtu


)()()()(   ©ØÖ® 

ktzjtyitxtv


)()()()(   GÛÀ 

  v
dt

ud

dt

vd
uvu

dt

d 



  GÚ {ÖÄP.  

Or 
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 (b) Write any Eight Properties of the scalar product.  

  ì÷P»õº ö£¸UP¼ß H÷uÝ® Gmk £s¦PøÍ 
GÊxP.  

12. (a) If kyzxjzxixyz


22323 32  , then find ),,( zyx  

if 4)2,1,1(  . 

  kyzxjzxixyz


22323 32   GÛÀ ),,( zyx ß 
©v¨ø£U PõsP, C[S 4)2,1,1(  . 

Or 

 (b) Prove that )(
2

)()(2 rf
r

rfrf  , where 

kzjyixr


  and rr


 .  

  )(
2

)()(2 rf
r

rfrf   GÚ {ÖÄP, C[S 

kzjyixr


  ©ØÖ® rr


 . 

13. (a) If a


 is a constant vector, then prove that 

aarcurl


2)(  . 

  a

 Gß£x J¸ ©õÔ¼ öÁUhº GÛÀ 

aarcurl


2)(   GÚ {ÖÄP.  

Or 

 (b) If kxzjxizxyf


223 3)2(  , then evaluate 

 

c

rdf


, where c  is any path joining )1,2,1(   to 

)4,1,3( .  

  kxzjxizxyf


223 3)2(   GÛÀ  

c

rdf

I PõsP 

÷©¾® C[S c  Gß£x )1,2,1(   ©ØÖ® )4,1,3(  I 
÷\ºUS® £õøu.  
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14. (a) Evaluate  

S

dSnf ˆ)(


, where S  is the upper half 

of the sphere 2222 azyx   and 0z  and 

kxzjyiyf


 2 . 

  kxzjyiyf


 2  ÷©¾® S  Gß£x 2222 azyx   

©ØÖ® 0z  BQ¯ {ø»°À EÒÍ ÷PõÍzvß ÷©À 

£õv GÛÀ  

S

dSnf ˆ)(


 &I PõsP.  

Or 

 (b) Evaluate  

S

dsnf ˆ


, where kyzjxiyxf


22)( 22   

and S  is the surface of the plane 622  zyx  in 

the first octant.  

  kyzjxiyxf


22)( 22   ÷©¾® S  Gß£x •uÀ 

£S£Sv°À EÒÍ 622  zyx  GßÓ \©uÍzvß 

÷©Ø£µ¨¦ GÛÀ  

S

dsnf ˆ


I PõsP.  

15.  (a) Verify Green’s theorem for the function 

jxyiyxf


2)( 22   and c is the rectangle in the  

xy = plane bounded by 0,,0  xbyy  and ax  . 

  jxyiyxf


2)( 22   ©ØÖ® c Gß£x xy&uÍzvÀ 

0,,0  xbyy , ax   BQ¯ Áµ®¦PøÍU öPõsh 

J¸ ö\ÆÁP® GÛÀ, QŸßì ÷uØÓzøu \›£õºUP.  

Or 
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 (b) Evaluate by using Stoke’s theorem 

 

C

xydzzxdyyzdx , where C is the curve 

122  yx , 2yz  .  

  C Gß£x ÁøÍÁøµ : 122  yx , 2yz   GÛÀ 
ì÷hõUêÚ ÷uØÓzøu¨ £¯ß£kzv 

 

C

xydzzxdyyzdx ß ©v¨ø£U PõsP.   

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Prove that   v
dt

ud

dt

vd
uvu

dt

d 



 . 

   v
dt

ud

dt

vd
uvu

dt

d 



  GÚ {ÖÄP.  

17. Prove that nn rnrrdiv )3()( 


. Hence deduce that rrn   is 

solenoidal iff 3n .  

 nn rnrrdiv )3()( 


 GÚU Põmk. ÷©¾® Cv¼¸¢x rrn   
Gß£x J¸ Á›a_ØÖøh¯ öÁUhº GÛÀ A¨÷£õx® 
©mk÷© 3n  GÚ {ÖÄP.  

18. Prove that fff


2][  . 

 fff


2][   GÚ {ÖÄP.  

19. Evaluate dsnf

S

  ˆ


, where kjxiyzxf


22)( 23   and 

S  is the surface of the a cube bounded by the lines 
0,0,0  zyx , ayax  ,  and az  . 

 kjxiyzxf


22)( 23   ©ØÖ® S  Gß£x 
0,0,0  zyx , ayax  ,  ©ØÖ® az   Gß£ÁØÓõÀ 

GÀø»°h¨£mh J¸ PÚ \xµzvß ÷©Ø£µ¨¦ GÛÀ 

dsnf

S

  ˆ


&I PõsP.  
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20. Verify stokes theorem for jxyiyxf


2)( 22   in the 

Rectangular region bounded by 0,,0  yaxx  and 

by  . 

 0,,0  yaxx  ©ØÖ® by   GßÓ J¸ ö\ÆÁP £Sv°À  

jxyiyxf


2)( 22   ØS ì÷hõUêß ÷uØÓzøu \›£õºUP.  

 

 

 

———————— 
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DIFFERENTIAL EQUATIONS AND APPLICATIONS  

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Solve  : 0
1

1
2

2







x

y

dx

dy
. 

 wºUP : 0
1

1
2

2







x

y

dx

dy
. 

2. Define an Exact Differential Equation.  

 xÀ¼¯©õÚ ÁøPUöPÊ \©ß£õk Gß£øu Áøµ¯øÓ 
u¸P. 

3. Solve : 01892  pp , where 
dx

dy
p  . 

 wºUP : 01892  pp , C[S 
dx

dy
p  . 

4. Solve :   01
22  yDD . 

 wºUP :   01
22  yDD . 

Sub. Code 

23BMA3C2 
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5. Solve the differential equation 
z

dz

y

dy

x

dx
 . 

 
z

dz

y

dy

x

dx
  GßÓ ÁøPUöPÊ \©ß£õmøh wºUP. 

6. Find the Particular Integral of 223 xyyy  . 

 223 xyyy   ß ]Ó¨¦z öuõøPø¯U PõsP. 

7. Form the PDE : 22 babyaxz  . 

 22 babyaxz   US PDE ø¯ Aø©UPÄ®. 

8. Define complete integral of a PDE. 

 J¸ PDE US •ÊzöuõøP±k Gß£øu Áøµ¯øÓ u¸P. 

9. Define : Orthogonal trajectory. 

 Áøµ¯øÓ u¸P : ö\[Szx GÔÄÁøµ. 

10. State the Newton’s Second Law. 

 {³mhÛß CµshõÁx Âvø¯ GÊxP. 

 Part B  (5  5 = 25) 

Answer all the questions, choosing either (a) or (b). 

11. (a) Solve  :     02424 2222  dyxxyydxyxyx . 

  wºUP :     02424 2222  dyxxyydxyxyx . 

Or 

 (b) Solve  : xxxyy sin2cot  . 

  wºUP : xxxyy sin2cot  . 
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12. (a) Solve  :   xyDD 2sin12  . 

  wºUP :   xyDD 2sin12  .  

Or 

 (b) Solve  : 0log3  pyx , where 
dx

dy
p  . 

  wºUP : 0log3  pyx , C[S 
dx

dy
p  . 

13. (a) Solve  :  
 2

22

1

1
13

x
yxDDx


 . 

  wºUP :  
 2

22

1

1
13

x
yxDDx


 . 

Or 

 (b) Solve  : 
     222222 yxz

dz

xzy

dy

zyx

dx








. 

  wºUP : 
     222222 yxz

dz

xzy

dy

zyx

dx








. 

14. (a) Solve  : pqqypxz 2 . 

  wºUP : pqqypxz 2 . 

Or 

 (b) Solve  :      yxzqxzypzyx  222 . 

  wºUP :      yxzqxzypzyx  222 . 
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15.  (a) Find the orthogonal trajectories of 
x

a

dx

dy









2

. 

  
x

a

dx

dy









2

 ß ö\[Szx GÔÄ Áøµø¯U PõsP. 

Or 

 (b) State and prove the Tautochronous property of the 

cycloid. 

  E¸ÒÁøÍ°ß hõm÷hõU÷µõÚì £sø£ GÊv, 
{ÖÄP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Solve  : 
32

32






yx

yx

dx

dy
. 

 wºUP : 
32

32






yx

yx

dx

dy
. 

17. Solve  :   xexyDD x 2sin344 222  . 

 wºUP :   xexyDD x 2sin344 222  . 

18. Using the method of valuation of parameters, solve 

xeyyy x log2  . 

 ©õÖ£k® AÍÄÖUPÒ •øÓø¯¨ £¯ß£kzv 

xeyyy x log2  &I wºUP. 

19. Solve by Charpit’s method qzyqp  )( 22 .  

 \õº¤mì •øÓø¯¨ £¯ß£kzv qzyqp  )( 22 &I wºUP. 

20. Describe the Brachistochrone Problem.  

 L¤µõ]ì÷hõU÷µõß PnUøP ÂÁ›UPÄ®. 

———————— 
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Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. What is Notepad ++? 

 Notepad ++ GßÓõÀ GßÚ? 

2. Write any two free editors used in Web designing. 

 Cøn¯ ÁiÁø©¨¤À £¯ß£kzu¨£k® Cµsk C»Á\ 
GimhºPøÍ GÊxP. 

3. Write the syntax of an HTML tag. 

 HTML SÔaö\õÀ¼ß ÁiÁø©¨ø£ GÊxP.  

4. Define HTML layout. 

 HTML uÍU÷Põ»® Áøµ¯øÓ u¸P. 

5. Define Inline CSS. 

 Inline CSS GßÓõÀ GßÚ? 

6. What does the border property in CSS define? 

 CSSÀ GÀø»¨ £s¦ Gøu Áøµ¯ÖUQÓx. 

Sub. Code 

23BMA3S1 
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7. What is the use of position property in CSS? 

 CSSÀ position £s¤ß £¯ß£õk GßÚ? 

8. What is a navigation menu? 

 ÁÈö\¾zxuÀ ö©Ý GßÓõÀ GßÚ? 

9. Write the syntax to declare a variable in Javascript. 

 JavascriptÀ ©õÔø¯ AÔÂ¨£uØPõÚ ÁiÁø©¨ø£ 
GÊxP.  

10. Define Form validation. 

 £iÁ \›£õº¨¦ Áøµ¯Ö. 

 Part B  (5  5 = 25) 

Answer all the questions, choosing either (a) or (b). 

11. (a) Explain the difference between Client-side and 

Server-side scripting. 

  ÁõiUøP¯õÍº £UP® ©ØÖ® ÷\øÁ¯P £UP® 
ìQ›¨¤i[ Cøh÷¯ EÒÍ ÷ÁÖ£õkPøÍ ÂÍUSP. 

Or 

 (b) Write about various types of websites with 

examples. 

  ÁøP ÁøP¯õP EÒÍ Cøn¯uÍ[PøÍ 
GkzxUPõmkPÐhß GÊxP. 

12. (a) Write short notes on HTML formatting tags. 

  HTML ÁiÁø©¨¦ SÔaö\õØPÒ SÔzx SÖQ¯ 
SÔ¨¦PøÍ GÊxP.  

Or 

 (b) What are the new features introduced in HTML5? 

  HTML5&À AÔ•P¨£kzu¨£mh ¦v¯ A®\[PÒ 
GøÁ ¯õøÁ? 
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13. (a) Explain the importance of CSS in Web design. 

  Cøn¯ ÁiÁø©¨¤À CSS&ß •UQ¯zxÁzøu 
ÂÍUSP. 

Or 

 (b) List and explain any five CSS properties. 

  I¢x CSS&ß £s¦PøÍ £mi¯¼mk ÂÍUSP. 

14. (a) Explain different positioning values in CSS with 

examples. 

  CSS&À {ø»ø©°ß £À÷ÁÖ ©v¨¦PøÍ 
GkzxUPõmkPÐhß ÂÍUSP. 

Or 

 (b) Describe how an image gallery is created using CSS. 

  CSS&I öPõsk J¸ £hzöuõS¨ø£ E¸ÁõUS® 
•øÓø¯ ÂÍUSP. 

15. (a) Explain If-else condition in Javascript with 

example. 

  Javascript&À If-else {£¢uøÚ TøÓ 
GkzxUPõmkPÐhß ÂÍUSP. 

Or 

 (b) Write a short note on Client-side Scripting with 

Javascript. 

  Javascript Ehß ÁõiUøP¯õÍº £UP ìQ›¨¤i[ 
SÔzu SÖQ¯ SÔ¨ø£ GÊxP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Explain in detail about the front-end and back-end 

technologies used in Web design. 

 Cøn¯ ÁiÁø©¨¤À £¯ß£kzu¨£k® •ß{ø» ©ØÖ® 
¤ß{ø» öuõÈÀ~m£[PøÍ Â›ÁõP ÂÍUSP. 
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17. Write a complete HTML5 webpage code to display a 

multimedia, layout that includes audio, video, image and 

formatted text. 

 J¼, PõönõÎ, £h® ©ØÖ® ÁiÁø©UP¨£mh Eøµ 
öPõsh HTML5 Cøn¯¨£UP SÔ±møh •Êø©¯õP 
GÊxP. 

18. Explain different CSS properties such as text-align, 

padding, margin, background and font-family with 

suitable examples. 

 Text-align, padding, margin, background and font-family 

÷£õßÓ CSS £s¦PøÍ GkzxUPõmkPÐhß ÂÍUSP. 

19. Design a complete webpage layout with a header, sidebar, 

content area and footer using CSS positioning. 

 CSS {ø»ø©PøÍ¨ £¯ß£kzv uø»¨¦, £UP¨£mi, 
EÒÍhUP¨£Sv ©ØÖ® AiUSÔ¨¦ öPõsh •Êø©¯õÚ 
Cøn¯¨£UP uÍU÷Põ»zøu ÁiÁø©UPÄ®. 

20. Create an HTML form and use Javascript to validate that 

a user enters only numeric values in the “Age” field and 

an email in the correct format. 

 Á¯x ¦»zvÀ Gs ©v¨¦PøÍ ©mk÷© EÒÎh ÷Ásk® 
©ØÖ® ªßÚg\ø» \›¯õÚ ÁiÁzvÀ EÒÎh ÷Ásk® 
Gß£øu \›£õºUP Javascript £¯ß£kzv HTML 
ÁiÁzøu E¸ÁõUSP. 

———————— 
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Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. What is data view in SPSS? 

 SPSS CÀ uµÄ¨ £õºøÁ GßÓõÀ GßÚ? 

2. Write  any two features of SPSS. 

 SPSS ß Cµsk ]Ó¨£®\[PøÍ GÊxP. 

3. What is meant by Pie Chart?  

 ø£ ÂÍUP¨£h® GßÓõÀ GßÚ? 

4. Define histogram. 

 C»UP AmhÁønø¯ Áøµ¯Ö. 

5. Write the formula for standard deviation. 

 uµ{ø» Â»PÀ `zvµzøu GÊxP. 

6. What is meant by Skewness? 

 \õ´Ä GßÓõÀ GßÚ? 

Sub. Code 

23BMA3S2 
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7. Define Correlation. 

 IUQ¯ Jzvø\Ä Áøµ¯Ö. 

8. What are the types of Correlation?  

 Jzvø\Ä ÁøPPÒ ¯õøÁ? 

9. Mention any two types of Regression. 

 ¤ßÞmhzvß Cµsk ÁøPPøÍ TÖP. 

10. Define 2 -test.  

 2 &÷\õuøÚø¯ Áøµ¯Ö. 

 Part B  (5  5 = 25) 

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

11. (a) Explain editing and transforming data in SPSS. 

  SPSS CÀ uµÄPøÍ v¸zx® ©ØÖ® ©õØÖ® 
•øÓPøÍ ÂÍUSP. 

Or 

 (b) Explain the use of ‘Value Lables’ in SPSS. 

  SPSS CÀ ©v¨¦ Aøh¯õÍ[PÒ £¯ß£õmøh 
ÂÍUSP. 

12. (a) Draw a bar chart for the following data on subject 

preferences.  

  Maths – 40, Physics – 25, Chemistry – 30, Computer 

Science – 35. 

  ¤ßÁ¸® uµÄPÐUPõÚ £møh ÂÍUP¨£hzøu 
ÁøµP. 

  Pou® – 40, C¯Ø¤¯À – 25, ÷Áv°¯À – 30, 
PoÛ AÔÂ¯À – 35. 

Or 
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 (b) Draw a histogram for the data :  

Marks : 10-20 20-30 30-40 40-50 50-60 

Frequencies : 2 5 8 6 4 

  uµÄPÐUPõÚ Áµ»õØÖ¨£hzøu ÁøµP. 

©v¨ö£sPÒ : 10-20 20-30 30-40 40-50 50-60 

AvºöÁsPÒ : 2 5 8 6 4 

13. (a) The following data gives the marks obtained by 

students : 

Marks : 40 50 60 70 80 

No.of 

Students : 

3 5 10 6 4 

  Calculate the Mean, Median and Mode. 

  ¤ßÁ¸® uµÄPÒ ©õnÁºPÒ ö£ØÓ ©v¨ö£sPøÍ 
SÔUQßÓÚ. 

©v¨ö£sPÒ : 40 50 60 70 80 

©õnÁºPÒ 
GsoUøP : 

3 5 10 6 4 

   \µõ\›, |k{ø» ©ØÖ® •øÓ ©v¨¦PøÍ 
PnUQkP. 

   

Or 

 (b) The following table gives the number of working 

hours and the number of persons to complete a 

particular task. Calculate standard deviation, 

skewness and kurtosis. 

No.of Working hours : 5 6 7 8 9 10 11 

No.of Persons : 10 12 21 15 10 7 4 
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  R÷Ç öPõkUP¨£mh AmhÁøn°À ÷Áø» 
÷|µ[PÎß GsoUøPø¯²® ©ØÖ® J¸ SÔ¨¤mh 
£oø¯ •iUP ÷Ási¯ |£ºPÎß GsoUøP²® 
öPõkUP¨£mkÒÍx. vmhÂ»UP®, ÁøÍÄ ©ØÖ® 
umøh¯øÍÄ BQ¯øÁU PnUQkP. 

÷Áø» ÷|µzvß 

GsoUøP: 
5 6 7 8 9 10 11 

|£ºPÎß GsoUøP : 10 12 21 15 10 7 4 

14. (a) Explain steps to perform lineal regression in SPSS 

with example. 

  SPSS CÀ ÷|›¯À ¤ßÚøhøÁ GkzxUPõmkhß 
ÂÍUSP. 

Or 

 (b) Describe  one-way ANOVA with interpretation.  

  JØøÓ ÁÈ ANOVA ©ØÖ® Auß ÂÍUPzøu ÂÁ›. 

15.  (a) Write short note on :  

  (i) Nominal Scale 

  (ii) Ordinal Scale 

  (iii) Interval Scale 

  (iv) Ratio Scale. 

  ¤ßÁ¸ÁÚ £ØÔ GÊxP : 

  (i) ö£¯ºa _ÇØ] 

  (ii) Á›ø\ _ÇØ] 

  (iii) Cøh _ÇØ] 

  (iv) ÂQu _ÇØ]. 

Or 

 (b) Explain how to handle missing values in SPSS. 

  SPSS CÀ Põnõ©À ÷£õÚ ©v¨¦PøÍ GÆÁõÖ 
øP¯õÒÁx Gß£øu ÂÍUSP. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Explain editing SPSS, output and viewing results. 

 SPSS öÁÎ±møhz v¸zxÁx ©ØÖ® •iÄPøÍ¨ 
£õº¨£x £ØÔ ÂÍUSP. 

17. The following data represent the cholesterol levels  

(in mg/dL) of patients under 3 different treatments. 

Create an error bar chart and interpret. 

Treatment A 190 195 200 198 

Treatment B 210 215 220 218 

Treatment C 230 225 240 235 

 ¤ßÁ¸® uµÄPÒ ‰ßÖ Âu©õÚ ]Qaø\ 
•øÓPÐUSm£mh ÷|õ¯õÎPÎß öPõÊ¨¦ AÍÄPøÍ 

(mg/dL) PõmkQßÓÚ. ¤øÇ £møh Áøµ£h® E¸ÁõUQ 
ÂÍUSP. 

]Qaø\ A 190 195 200 198 

]Qaø\ B 210 215 220 218 

]Qaø\ C 230 225 240 235 

18. Calculate the mean, median, mode, standard deviation 

and variance for the following data set : 

 5.1, 5.5, 5.3, 5.0, 5.2, 5.4, 5.6, 5.0, 5.3, 5.1 

 ¤ßÁ¸® uµÄPÐUPõÚ \µõ\›, ø©¯ ©v¨¦, Awu ©v¨¦, 
{ø» ÂÍUP® ©ØÖ® £µÁø»U PnUQkP. 

 5.1, 5.5, 5.3, 5.0, 5.2, 5.4, 5.6, 5.0, 5.3, 5.1 
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19. A researcher conducted a study on customer satisfaction 

scores for 3 products. Perform a one-way ANOVA and 

explain the results. 

Product A 45 47 50 49 48 50 46 47 48 49 

Product B 40 42 41 43 42 41 44 45 44 43 

Product C 38 39 40 41 39 38 37 40 41 39 

 Total n = 30.  

 J¸ B´ÁõÍº ‰ßÖ u¯õ›¨¦PÐUPõÚ ÁõiUøP¯õÍº 
v¸¨v ©v¨ö£sPøÍ¨ ö£ØÓõº. one-way ANOVA 
£S¨£õ´øÁ ö\´x, ö£Ó¨£mh •iÄPøÍ ÂÍUSP. 

u¯õ›¨¦ A 45 47 50 49 48 50 46 47 48 49 

u¯õ›¨¦ B 40 42 41 43 42 41 44 45 44 43 

u¯õ›¨¦ C 38 39 40 41 39 38 37 40 41 39 

 ö©õzu® n = 30. 

20. Formulate regression equation of Y  (systolic pressure – 

mm Hg) on X (age) in man. Predict the most probable 

value of systolic pressure for ages 51 and 68. 

Age : 56 42 60 50 54 49 39 62 65 70 

BP : 160 130 125 135 145 115 140 120 140 160 

Age : 40 53 35 38 39 37 70 75 65 64 

BP : 126 145 118 120 123 138 160 163 145 146 

 BsPÎÀ X (Á¯x) «x Y  (systolic Cµzu AÊzu® –  

mm Hg) Cß ¤ßÚkUP \©ß£õmøh E¸ÁõUPÄ®. Á¯x 
51 ©ØÖ® 68 BP EÒÍÁºPÐUS systolic Cµzu 
AÊzuzvß ªPa\õzv¯©õÚ ©v¨ø£ PoUPÄ®. 

Á¯x : 56 42 60 50 54 49 39 62 65 70 

Cµzu 

AÊzu® : 
160 130 125 135 145 115 140 120 140 160 

Á¯x : 40 53 35 38 39 37 70 75 65 64 

Cµzu 

AÊzu® : 

126 145 118 120 123 138 160 163 145 146 

———————— 
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INDUSTRY MATHEMATICS : LINEAR PROGRAMMING 

PROBLEM 
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Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Define Operations Research  

 ö\¯À£õmk Bµõ´a]ø¯ Áøµ¯Ö 

2. Write the General form of an LPP. 

 J¸ LPP Cß ö£õxÁõÚ ÁiÁzøu GÊx. 

3. Define Primal Problem.  

 •ußø© ]UPø» Áøµ¯Ö.  

4. Define Dual Problem.   

 Cµmøh ]UPø» Áøµ¯Ö.  

5. What is Non degenerate basic feasible solution?  

 ^µÈÄ CÀ»õu Ai¨£øh \õzv¯©õÚ wºÄ GßÓõÀ 
GßÚ?  

6. Define Optimum Solution.  

 EP¢u wºøÁ Áøµ¯Ö.   

Sub. Code 
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7. What is Unbalanced assignment problem?  

 \©{ø»¯ØÓ JxURmk ]UPÀ GßÓõÀ GßÚ?  

8. State Reduction theorem.  

 SøÓ¨¦ ÷uØÓzøu TÖP. 

9. Define idle time on a machine.  

 J¸ C¯¢vµzvÀ ö\¯»ØÓ ÷|µzøu Áøµ¯Ö.  

10. Define optimum sequence.  

 EP¢u Á›ø\ø¯ Áøµ¯Ö.  

 Part B  (5  5 = 25) 

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

11. (a) Explain the Natures and Features of Operations 

Research.  

  ö\¯À£õmk Bµõ´a]°ß ußø©PÒ ©ØÖ® 
A®\[PøÍ ÂÍUSP. 

Or 

 (b) Solve by graphical method  

  Maximize 21 96 xxz   

  Subject to the constraints: 1221  xx , 

455 21  xx , 303 21  xx  and 0, 21 xx . 

  Áøµ£h •øÓ ‰»® uºUP 

  «¨ö£¸ 21 96 xxz   

  Pmk¨£õkPÒ: 1221  xx , 455 21  xx , 

303 21  xx  ©ØÖ® 0, 21 xx . 
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12. (a) Solve by Big M method 

  Minimize 212 xxZ   

  Subject to the constraints:  33 21  xx , 

634 21  xx , 32 21  xx  and 0, 21 xx . 

  ö£›¯ M •øÓ ‰»® wºUP 

  «a]Ö 212 xxZ   

  Pmk¨£õkPÒ: 33 21  xx , 634 21  xx , 

32 21  xx  ©ØÖ® 0, 21 xx . 

Or 

 (b)  Solve by Two Phase Simplex method.  

  Maximize 21 35 xxZ   

  Subject to the constraints: 12 21  xx , 64 21  xx  

and 0, 21 xx . 

  Cµsk Pmh ]®¨ÍUì •øÓ ‰»® wºUP 

  «¨ö£¸ 21 35 xxZ  , 

  Pmk¨£õkPÒ: 12 21  xx , 64 21  xx  ©ØÖ® 

0, 21 xx . 

13. (a) Find Initial Basic Feasible Solution by using North 

West Corner Rule 

 D1 D2 D3 D4 Available 

O1 5 3 6 2 19 

O2 4 7 9 1 37 

O3 3 4 7 5 34 

Demand 16 18 31 25  
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  Áh÷©ØS ‰ø» Âvø¯¨ £¯ß£kzv Bµ®£ 
Ai¨£øh \õzv¯©õÚ wºøÁU PshÔP 

 D1 D2 D3 D4 ö£ÓUTi¯x 

O1 5 3 6 2 19 

O2 4 7 9 1 37 

O3 3 4 7 5 34 

÷uøÁ 16 18 31 25  

Or 

 (b) Obtain Initial Basic Feasible Solution by using 

Least Cost Method 

 D1 D2 D3 D4 Available 

O1 20 22 17 4 120 

O2 24 37 9 7 70 

O3 32 37 20 15 50 

Demand 60 40 30 110  

  SøÓ¢u ö\»Ä •øÓø¯¨ £¯ß£kzv Bµ®£ 
Ai¨£øh \õzv¯©õÚ wºøÁ¨ ö£ÖP 

 D1 D2 D3 D4 ö£ÓUTi¯x 

O1 20 22 17 4 120 

O2 24 37 9 7 70 

O3 32 37 20 15 50 

÷uøÁ 60 40 30 110  



S–2227 

  

  
5 

14. (a) Solve the following Assignment problem 

 A B C D 

1 120 100 80 90 

2 80 90 110 70 

3 120 140 120 100 

4 90 90 80 90 

  ¤ßÁ¸® JxURmk ]UPø» wºUPÄ® 

 A B C D 

1 120 100 80 90 

2 80 90 110 70 

3 120 140 120 100 

4 90 90 80 90 

Or 

 (b) Solve the following Assignment problem. 

 A B C 

X 19 28 31 

Y 11 17 16 

Z 12 15 13 

  ¤ßÁ¸® JxUPmk ]UPø» wºUPÄ®. 

 A B C 

X 19 28 31 

Y 11 17 16 

Z 12 15 13 
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15. (a) Solve the following sequencing problem and hence 

find total elapsed time and Idle time on Job G and 

Job H. 

Jobs A B C D E F G 

G 7 11 9 9 10 12 10 

H 10 10 7 16 6 10 15 

  ¤ßÁ¸® Á›ø\•øÓ ]UPø»z wºzx, ÷Áø» G 

©ØÖ® ÷Áø» H CÀ ö©õzu PÈ¢u ÷|µ® ©ØÖ® 
ö\¯»ØÓ ÷|µzøuU PshÔ¯Ä®. 

÷Áø» A B C D E F G 

G 7 11 9 9 10 12 10 

H 10 10 7 16 6 10 15 

Or 

 (b) Solve the following sequencing problem and hence 

find total elapsed time and Idle time on Machine A 

and B. 

Jobs I II III IV V 

Machine A 5 1 9 3 10 

Machine B 2 6 7 8 4 

  ¤ßÁ¸® Á›ø\•øÓ ]UPø»z wºzx, C¯¢vµ® A 

©ØÖ® B CÀ ö©õzu PÈ¢u ÷|µ® ©ØÖ® ö\¯»ØÓ 
÷|µzøuU PshÔ¯Ä®. 

÷Áø» I II III IV V 

C¯¢vµ® A 5 1 9 3 10 

C¯¢vµ® B 2 6 7 8 4 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Explain the Applications of Operations Research.  

 ö\¯À£õmk Bµõ´a]°ß £¯ß£õkPøÍ ÂÍUSP.  

17. Solve by Dual Simplex method.  

 Minimize 213 xxZ   

 Subject to the constraints 121  xx , 232 21  xx  and 

0, 21 xx .  

 Cµmøh ]®¨ÍUì •øÓ ‰»® wºUP   

 «a]Ö 213 xxZ   

 Pmk¨£õkPÒ: 121  xx , 232 21  xx  ©ØÖ® 0, 21 xx . 

18. Find Initial Basic Feasible Solution by using North West 
Corner Rule. 

 M1 M2 M3 M4 Supply 

F1 4 6 8 13 500 

F2 13 11 10 8 700 

F3 14 4 10 13 300 

F4 9 11 13 3 500 

Demand 250 350 1050 200  

 Áh÷©ØS ‰ø» Âvø¯¨ £¯ß£kzv Bµ®£ Ai¨£øh 
\õzv¯©õÚ wºøÁU PshÔP. 

 M1 M2 M3 M4 ÁÇ[PÀ 

F1 4 6 8 13 500 

F2 13 11 10 8 700 

F3 14 4 10 13 300 

F4 9 11 13 3 500 

÷uøÁ 250 350 1050 200  
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19. Solve the following Assignment problem 

 A B C D 

I 10 5 2 0 

II 4 7 5 6 

III 5 8 4 3 

IV 3 6 6 2 

 ¤ßÁ¸® JxUPmk ]UPø» wºUPÄ®. 

 A B C D 

I 10 5 2 0 

II 4 7 5 6 

III 5 8 4 3 

IV 3 6 6 2 

20. Solve the following sequencing problem and hence find 

total elapsed time and Idle time on Machine  

A and B.  

Jobs 1J  2J  3J  4J  5J  6J  

Machine A  1 3 8 5 6 3 

Machine B 5 6 3 2 2 10 

 ¤ßÁ¸® Á›ø\•øÓ ]UPø»z wºzx, C¯¢vµ® A ©ØÖ® 
B CÀ ö©õzu PÈ¢u ÷|µ® ©ØÖ® ö\¯»ØÓ ÷|µzøuU 
PshÔ¯Ä®. 

÷Áø» 
1J  2J  3J  4J  5J  6J  

C¯¢v® A  1 3 8 5 6 3 

C¯¢v® B 5 6 3 2 2 10 

  
———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. Define function. 

 ö\¯À£õmøh Áøµ¯Ö. 

2. Define least upper bound. 

 SøÓ¢u£m\ ÷©À GÀø»ø¯ Áøµ¯Ö. 

3. Find the limit of the sequence 








 

1

100

nn

n
. 

 








 

1

100

nn

n
 Á›ø\°ß Áµ®ø£U PshÔ. 

4. Give an example of monotonic sequence, which is 

bounded. 

 GÀø»USm£mh ÷©õ÷Úõ÷hõÛU Á›ø\US Euõµn® 
öPõk. 

Sub. Code 
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5. Define limit superior. 

 E¯º¢u Áµ®ø£ Áøµ¯Ö. 

6. Define Cauchy sequence. 

 Põìê Á›ø\ø¯ Áøµ¯Ö. 

7. Define convergence of series. 

 J¸[S® Á›ø\ öuõhøµ Áøµ¯Ö. 

8. Give an example of absolutely convergent series. 

 •Êø©¯õP J¸[S® Á›ø\ öuõh¸US Euõµn® öPõk. 

9. Define Metric space. 

 ö©m›U öÁÎø¯ ÂÁ›. 

10. Define Discrete Metric Space. 

 uÛzu öÁÎø¯ ÂÁ›. 

 Part B  (5  5 = 25) 

Answer all questions. Choosing either (a) or (b). 

11. (a) If BAf :  and if BYBX  , , then show that 

     YfXfYXf 111   . 

  BAf :  ©ØÖ® BYBX  ,  GßÓõÀ 

     YfXfYXf 111    GßÖ PõmkP.  

Or 

 (b) Show that if ,...., 21 AA  are countable sets then 




1n nA  is countable.  

  ,...., 21 AA  GÀ»õ® GsnzuUP Pn® GßÓõÀ 




1n nA  GsnzuUPx GßÖ PõmkP.  
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12. (a) If 
!

5

n
S

n

n  , then show that 0lim 


n
n

S . 

  
!

5

n
S

n

n   GßÓõÀ 0lim 


n
n

S  GßÖ PõmkP.  

Or 

 (b) If the sequence of real numbers  
1nnS  is 

convergent to L  then show that any subsequence of 

 
1nnS  is also convergent. 

  Esø©¯õÚ GsPÎÚõÀ E¸ÁõUP¨£mh öuõhº 

 
1nnS  L US J¸[S® GßÓõÀ  

1nnS  °ß G¢u J¸ 

Emöuõh¸® L US J¸[S® GßÖ PõmkP.  

13. (a) Prove 
5

3

45

63
2

2






n

nn
. 

  
5

3

45

63
2

2






n

nn
 GßÖ {¹¤. 

Or 

 (b) If  
1nnS  is convergent sequence of real numbers 

then show that n
n

n
n

SS


 limsuplim .  

  Esø©¯õÚ GsPÎÚõÀ E¸ÁõUP¨£mh öuõhº 

 
1nnS  GßÓõÀ n

n
n

n
SS


 limsuplim  GßÖ PõmkP.   
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14. (a) If 


1n na  is a convergent series, then show that 

0lim 


n
n

a . 

  


1n na  J¸[S® Á›ø\ öuõhº GßÓõÀ 0lim 


n
n

a  

GßÖ PõmkP. 

Or 

 (b) Prove that 











1

1
n n

 is divergent.  

  











1

1
n n

 Gß£x Â»S® GßÖ {¹¤. 

15.  (a) If   Lxf
ax




lim  and   Mxg
ax




lim  then prove that 

     MLxgxf
ax




lim . 

    Lxf
ax




lim  ©ØÖ®   Mxg
ax




lim  GßÓõÀ 

     MLxgxf
ax




lim  GßÖ {¹¤. 

Or 

 (b) If RRf :  and   0xf  for k \ Q and 

  1xf  for  Qx  . Then show that f  is not 

continuous at any Rx  . 

  RRf :  ÷©¾®   0xf , k \ Q ©ØÖ® 

  1xf , Qx   GßÓõÀ f Gß£x G¢u Rx   ¾® 
öuõhºa]°Àø» GßÖ PõmkP.     
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Show that the set    101,0  xx  is uncountable. 

    101,0  xx  GßÓ Pn® GsnzuUPx CÀø» 
GßÖ PõmkP. 

17. Prove that the non decreasing sequence which is bounded 

above is convergent. 

 SøÓ¯õu öuõhº GÀø»USm£mhuõP C¸¢uõÀ Ax 
J¸[S® GßÖ {¹¤. 

18. If  
1nnS  is a Cauchy sequence of Real numbers, then 

show that  
1nnS  is convergent. 

  
1nnS  Gß£x Põìê öuõhº GßÓõÀ  

1nnS  J¸[S® 
GßÖ PõmkP. 

19. If  
1nna  is a sequence of positive numbers such that  

 (a) .....,..... 121  nn aaaa  and  

 (b) 0lim 


n
n

a  

 then show that the series 





1

1)1(
n

n
n a  is convergent. 

  
1nna  Gß£x ªøP GsPÎÚõÀ BÚ öuõhº ÷©¾® 

 (A) .....,..... 121  nn aaaa  ©ØÖ® 

 (B) 0lim 


n
n

a   

 GßÓõÀ 





1

1)1(
n

n
n a  GßÓ Á›ø\ öuõhº J¸[S® GßÖ 

PõmkP.   
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20. If f  and g  are real-valued functions and if f  is 

continuous at a and if g  is continuous at  af , then show 

that fg  is continuous at a. 

 f  ©ØÖ® g  Gß£x Esø©¯õÚ ©v¨¦øh¯ \õº¦PÒ 

÷©¾® f  Gß£x a ÂÀ öuõhºa]¯õÚx ÷©¾® g  Gß£x 

 af  ÂÀ öuõhºa]¯õÚx GßÓõÀ fg   GßÓ \õº¦ a ÂÀ 
öuõhºa]¯õÚx GßÖ PõmkP. 

____________ 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. What does “data science in a big world”? 

 “J¸ ö£›¯ E»QÀ uµÄ AÔÂ¯À'' GßÓõÀ GßÚ? 

2. What is metadata? Give one example. 

 ö©mhõ uµÄ GßÓõÀ GßÚ? J¸ Euõµn® öPõk. 

3. State two benefits of performing EDA before model 
building. 

 ©õv›ø¯ E¸ÁõUSÁuØS •ß EDA ö\´Áuß Cµsk 
|ßø©PøÍU TÖ. 

4. Define data retrieval in the context of data science. 

 uµÄ AÔÂ¯¼ß `Ç¼À uµÄ «möhk¨ø£ Áøµ¯Ö. 

5. Define machine learning in the context of data science. 

 uµÄ AÔÂ¯¼ß `Ç¼À C¯¢vµ PØÓø» Áøµ¯Ö. 

6. What is supervised leaning? 

 ÷©Ø£õºøÁ°h¨£mh PØÓÀ GßÓõÀ GßÚ? 

Sub. Code 

23BMA4S1 
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7. State any two features of the Hadoop framework. 

 íl¨ Pmhø©¨¤ß H÷uÝ® Cµsk A®\[PøÍU 
SÔ¨¤k. 

8. Mention two drawbacks of Hadoop MapReduce. 

 íl¨ ÷©¨ öµm³êß Cµsk SøÓ£õkPøÍU SÔ¨¤k. 

9. Give two examples of NoSQL databases. 

 NoSQL uµÄzuÍ[PÎß Cµsk GkzxUPõmkPøÍU 
öPõk. 

10. Write any two properties of ACID. 

 ACID Cß H÷uÝ® Cµsk £s¦PøÍ GÊxP. 

 Part B  (5  5 = 25) 

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

11. (a) Explain any five tools or technologies used in the big 
data ecosystem. 

  ö£›¯ uµÄ _ØÖa`ÇÀ Aø©¨¤À £¯ß£kzu¨£k® 
H÷uÝ® I¢x P¸ÂPÒ AÀ»x öuõÈÀ~m£[PøÍ 
ÂÍUSP. 

Or 

 (b) Describe any five important facts about big data. 

  ö£›¯ uµÄ £ØÔ¯ H÷uÝ® I¢x •UQ¯©õÚ 
Esø©PøÍ ÂÁ›. 

12. (a) Discuss the role of research goals in guiding the 
data science process. 

  uµÄ AÔÂ¯À ö\¯À•øÓø¯ ÁÈ|hzxÁvÀ 
Bµõ´a] C»USPÎß £[øP¨ £ØÔ ÂÁõv. 

Or 

 (b) Discuss the challenges faced during the retrieval of 
large datasets. 

  ö£›¯ uµÄzöuõS¨¦PøÍ «möhkUS® ÷£õx 
GvºöPõÒÐ® \ÁõÀPøÍ¨ £ØÔ ÂÁõv. 
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13. (a) Describe the role of model evaluation metrics with 

examples. 

  ©õv› ©v¨¥mk AÍÃkPÎß £[øP 

GkzxUPõmkPÐhß ÂÁ›. 

Or 

 (b) List the types of machine learning and explain each 

with examples. 

  C¯¢vµ PØÓÀ ÁøPPøÍ £mi¯¼hÄ®, 

JÆöÁõßøÓ²® GkzxUPõmkPÐhß ÂÍUS. 

14. (a) Discuss five real-world applications of Apache 

Spark. 

  A¨£õa] ì£õºUQß I¢x {á E»P £¯ß£õkPøÍ¨ 

£ØÔ ÂÁõv. 

Or 

 (b) Discuss the advantages and limitations of the 

Hadoop framework. 

  íl¨ Pmhø©¨¤ß |ßø©PÒ ©ØÖ® Áµ®¦PøÍ¨ 

£ØÔ ÂÁõv. 

15.  (a) Explain the ACID properties in detail with 

examples. 

  ACID £s¦PøÍ GkzxUPõmkPÐhß Â›ÁõP 

ÂÍUSP. 

Or 

 (b) What is the main purpose of NoSQL? 

  NoSQL uµÄz uÍzvß ÷|õUP® GßÚ? 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Write a detailed note on data collection, cleaning, and 

pre-processing in a data science project. 

 uµÄ AÔÂ¯À vmhzvÀ uµÄ ÷\P›¨¦, _zu® ö\´uÀ 
©ØÖ® •ß ö\¯»õUP® SÔzx Â›ÁõÚ SÔ¨ø£ GÊx. 

17. Compare structured and unstructured data retrieval with 

examples. 

 Pmhø©UP¨£mh ©ØÖ® Pmhø©UP¨£hõu uµÄ 
«möhk¨ø£ GkzxUPõmkPÐhß J¨¤k. 

18. Explain the difference between parametric and  

non-parametric algorithms with examples. 

 AÍÄ¸ ©ØÖ® AÍÄ¸ AÀ»õu ÁÈ•øÓPÐUS 
Cøh°»õÚ ÷ÁÖ£õmøh GkzxUPõmkPÐhß ÂÍUS. 

19. Explain the role and features of Spark libraries: Spark 

SQL, Spark Streaming, MLlib, and GraphX. 

 ì£õºU ¡»P[PÎß £[S ©ØÖ® A®\[PøÍ ÂÍUS. 
ì£õºU SQL ì£õºU ìmŸª[, MLlib ©ØÖ® GraphX. 

20. How does the „Isolation‟ property differ from „Consistency‟ 

in ACID? 

 ACID CÀ EÒÍ '{ø»zußø©°¼¸¢x 'uÛø©¨£kzuÀ' 
£s¦ GÆÁõÖ ÷ÁÖ£kQÓx? 

  
———————— 
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COMPUTATIONAL MATHEMATICS 
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Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Write scilab command to create 2  2 matrix. 

 2  2 Aoø¯ E¸ÁõUP scilab PmhøÍø¯ GÊxP.  

2. Give the syntax of identity matrix 2  2. 

 \©Û Ao 2  2 ß ö£õx Aø©¨ø£ u¸P. 

3. What are the normal equations of least square curve 

fitting? 

 Cµsk AkUS «a]Ö ÁøÍÄ ö£õ¸zxu¼ß C¯À 
\©ß£õkPÒ ¯õøÁ? 

4. Write the command of non linear data fitting. 

 J¸ £i AÀ»õu uPÁÀ ö£õ¸zxu¼ß PmhøÍø¯ 
GÊxP. 

5. Write the scilab command to solve ordinary differential 

equation using Euler method. 

 B´»›ß •øÓ°À ÁøPöPÊ \©ß£õmøh wº¨£uØPõÚ 
Scilab PmhøÍø¯ GÊxP. 
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6. Give the syntax for differentiation. 

 ÁøPöPÊÂß PmhøÍø¯ u¸P. 

7. Write a scilab code to compute IO (1.5). 

 IO (1.5) I Psk¤iUP scilab PmhøÍø¯ GÊxP. 

8. Plot Hermit polynomial of order 4 for  2,2x . using 

scilab. 

 Scilab I £¯ß£kzv öíºªm £À¾Ö¨¦ ÷PõøÁ AkUS 
4 US  2,2x  ö£õ¸zxP. 

9. Compute 0a  using scilab. command. 

 Scilab PmhøÍø¯ £¯ß£kzv 0a  I PõsP.  

10. Compute na  using scilab command. 

 Scilab PmhøÍø¯ £¯ß£kzv na  I PõsP. 

 Part B  (5  5 = 25) 

Answer all questions. Choosing either (a) or (b). 

11. (a) Write the scilab code for matrix operations. 

  Ao°ß ö\¯¼PÐUPõÚ Scilab {µø» GÊxP. 

Or 

 (b) Find the dot and cross products of two vectors using 

scilab. 

  Scilab I £¯ß£kzv öÁUh›ß ¦ÒÎ ©ØÖ® öÁmk 
ö£¸UPø» PõsP. 

12. (a) Fit a straight line using scilab. 

  Scilab I £¯ß£kzv J¸ ÷|º÷Põmøh ö£õ¸zxP. 

Or 
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 (b) Write down the applications of polynomial fitting. 

  £À¾Ó¨¦ ÷PõøÁ ö£õ¸zxu¼ß £¯ß£õkPøÍ 
GÊxP. 

13. (a) Write the scilab code for solving differential 

equation using modified Euler’s method. 

  v¸zv¯ø©UP¨£mh B´»›ß •øÓ ‰»® J¸ 
ÁøPUöPÊ \©ß£õmøh wºUP Scilab {µø» GÊxP. 

Or 

 (b) What are the applications of Runge Kutta second 

order method? 

  µ[÷P Smhõ Cµshõ® AkUS •øÓ°ß 
£¯ß£õkPÒ ¯õøÁ? 

14. (a) Plot Hermit polynomial using scilab. 

  Scilab I £¯ß£kzv öíºªm £À¾Ö¨¦ ÷PõøÁø¯ 
ö£õ¸zxP. 

Or 

 (b) Compute 
1

0

1
dx

x
 using scilab. 

  Scilab I £¯ß£kzv 
1

0

1
dx

x
 I PnUQkP. 

15.  (a) Using Scilab to find Fourier coefficients. 

  Scilab I £¯ß£kzv L§›¯º SnP[PøÍ PõsP. 

Or 

 (b) How to verify Harmonic functions using scilab? 

  Scilab I £¯ß£kzv ^›ø\ \õº¦PøÍ \›£õº¨£x 
G¨£i? 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Explain the various vector operations using scilab. 

 £À÷ÁÖ ÁøP¯õÚ öÁUhº ö\¯¼PøÍ Scilab I 
£¯ß£kzv ÂÁ›. 

17. Fit a polynomial using scilab. 

 Scilab I £¯ß£kzv J¸ £À¾Ö¨¦ ÷PõøÁø¯ 
ö£õ¸zxP. 

18. Solve differential equation using Runge Kutta second 

order method using scilab. 

 µ[÷P Smhõ •øÓ°À ÁøPUöPÊ \©ß£õmøh Scilab I 
£¯ß£kzv wºUP. 

19. Write the scilab code for evaluating improper integrals. 

 JÊ[QÀ»õ öuõøP°hø» ©v¨¤kÁuØPõÚ Scilab {µø» 
GÊxP. 

20. Using scilab find fast Fourier transform. 

 Scilab ‰»® ÂøµÄ L§›¯º E¸©õØÓzøu PõsP. 

—————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. Define cyclic group and give an example. 

_ÇØ] S»zøu Euõµnzxhß Áøµ¯Ö. 

2. Give any two example for finite abelian group. 

•iÄÖ A¤¼¯ß S»zvØS C¸ Euõµn[PÒ u¸P. 

3. Define quotient group. 

DÄ S»zøu Áøµ¯Ö. 

4. Define automorphism in groups. 

S»zvØPõÚ uß E¸ÁõUPzvøÚ Áøµ¯Ö. 

5. List out the elements in 3S . 

 3S &À EÒÍ EÖ¨¦PøÍ £mi¯¼kP. 

6. Define alternating group. 

©õØÖ S»zvøÚ Áøµ¯Ö. 

7. Define commutative ring. 

£›©õØÖ ÁøÍ¯zøu Áøµ¯Ö. 
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8. Define maximal ideal of a ring. 

ÁøÍ¯zvÀ Ea\{ø» ^º©zvøÚ Áøµ¯Ö. 

9. Define Euclidean ring. 

³UÎi¯ß ÁøÍ¯zøu Áøµ¯Ö. 

10. Prove that a Euclidean ring possesses a unit element. 

³UÎi¯ß ÁøÍ¯zvÀ A»S EÖ¨¦ C¸US® GÚ 
{ÖÄP. 

 Part B (5  5 = 25) 

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

11. (a) Prove that a non-empty subset H  of the group G  is 

a subgroup of G  if and only. 

  (i) HbaHba ,  

  (ii) HaHa  1  

   G  GßÓ S»zvÀ H  GßÓ xøn Pn©õÚx 
xønS»® GßÖ C¸¢uõÀ ©mk÷© 

   (i) HbaHba ,  ©ØÖ® 

   (ii) HaHa  1  I öPõsi¸US® GÚ {ÖÄP. 

Or 

 (b) State and Prove Fermats Theorem. 

   ö£º©õm]ß ÷uØÓzøu GÊv {ÖÄP. 

12. (a) Prove that intersection of normal subgroups of a 

group is again a normal subgroup. 

   J¸ S»zvß \õuõµn xønUS»[PÎß 
SÖUS÷Ámk J¸ \õuuõµn xønUS»® GÚ 
{ÖÄP. 

Or 

 (b) Prove that the set of automorphisms of  G  is also a 

group.  

   uß E¸ÁõUP[PÎß Pn©õÚx J¸ S»zøu 
Eøh¯x GÚ {ÖÄP. 
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13. (a) Prove that every permutation is a product of 2-

cycles. 

   G¢uöÁõ¸ Á›ø\©õØÓ•® 2–_ÇØ]PÎß 
ö£¸USzöuõøP GÚ {ÖÄP. 

Or 

 (b) Find all the normal subgroups in 4S . 

   4S  –À EÒÍ AøÚzx \õuõµn xønS»[PøÍ 
PõsP. 

14. (a) Prove that pJ  is a field if p  is prime. 

   pJ  Gß£x PÍ® GÚ {ÖÄP. C[S p  J¸ £Põ Gs. 

Or 

 (b) Let R  be a commutative ring with unit element 

whose only ideals are )(o  and R  itself. Prove that 

R  is a field. 

   R  Gß£x J¸ A»S EÖ¨¦øh¯ £›©õØÖ 
ÁøÍ¯zvÀ )(o  ©ØÖ® R  ©mk÷© Auß ^º©® 
GÛÀ R  Gß£x J¸ ¦»® GÚ {ÖÄP. 

15. (a) State and prove unique factorization theorem. 

   Põµo£kzxu¾UPõÚ uÛzxÁ ÷uØÓzøu GÊv 
{ÖÄP. 

Or 

 (b) If p  is a prime number of the form 14 n , prove 

that 22 bap  , for some integers ba, . 

   p  Gß£x 14 n  GßÓ ÁiÂÀ EÒÍ £Põ Gs GÛÀ  

22 bap   GÚ {ÖÄP. C[S ba,  BQ¯øÁ ]» 
ÊÊ GsPÒ BS®. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. (a) State and prove Lagrange’s theorem. 

 (b) State and prove Euler’s theorem. 

 (A) ö»Uµõßâ°ß ÷uØÓzøu GÊv {ÖÄP. 

 (B) ³»›ß ÷uØÓzøu GÊv {ÖÄP. 

17. State and prove fundamental theorem of homomorphism 

in groups. 

S»zvØPõÚ öuõhº Aø©Âhzvß Ai¨£øh ÷uØÓzøu 
GÊv {ÖÄP. 

18. State and prove Cayley’s theorem. 

öP´¼°ß ÷uØÓzøu GÊv {ÖÄP. 

19. If R  is a commutative ring with unit element and M  is 

an ideal of R , prove that M  is a maximal ideal of R  if 

and only if MR /  is a field.  

 R  Gß£x A»S EÖ¨¦ öPõsh £›©õØÖ ÁøÍ¯® 
©ØÖ® M  BÚx Auß ^º©® GßP. M  Gß£x R &ß 
Ea\{ø» ^º©® GßÖ C¸¢uõÀ ©ØÖ® C¸¢uõÀ ©mk÷© 

MR /  Gß£x J¸ ¦»® GÚ {ÖÄP. 

20. Prove that the ideal )( 0aA   is a maximal ideal of the 

Euclidean ring. R  if and only if 0a  is a prime element of 

R  

 )( 0aA   Gß£x R  – GßÓ ³UÎi¯ß ÁøÍ¯zvß 
^º©©õÚx Ea\{ø» ^º©® GßÖ C¸¢uõÀ ©ØÖ® 
C¸¢uõÀ ©mk÷© 0a  Gß£x R &ß £Põ Gs EÖ¨¦ GÚ 
{ÖÄP. 

 

 
———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. Define Closed Set. 

‰i¯ Pnzøu Áøµ¯Ö. 

2. Define Connected Set. 

CønUP¨£mh Pnzøu Áøµ¯Ö. 

3. Define Bounded Set. 

GÀø»USm£mh Pnzøu Áøµ¯Ö 

4. Give an example of compact metric space. 

Pa]u©õP ö©m›U öÁÎUS Euõµn® öPõk. 

5. Define Riemann integral. 

Ÿ©õß öuõøP±møh Áøµ¯Ö. 

6. Give an example of an infinite set with measure zero. 

AÍÄ 0  Eøh¯ GÀø»¯ØÓ PnzvØS Euõµn® öPõk. 

Sub. Code 
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7. Show that the derivative of constant function on ],[ ba  is 

zero function on ],[ ba . 

 ],[ ba  °À {ø»¯õÚ \õº¤ß ÁøPUöPÊ ],[ ba  °À 

§äâ¯® \õº¦ GÚ PõmkP. 

8. State -  Rolle’s theorem. 

÷µõÀì ÷uØÓzøu ÁSzxøµ. 

9. Given an example of point wise convergent sequence of 

functions. 

¦ÒÎÁõ›¯õP J¸[S® \õº¦PÎß Á›ø\US Euõµn® 
öPõk. 

10. Define uniform convergence of sequence of functions. 

\õº¦PÎß Á›ø\°ß ^µõÚ J¸[PÀø» ÂÁ›. 

 Part B (5  5 = 25) 

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

11. (a) If 1G  and 2G  are open subsets of the metric space 

M  then show that 21 GG   and 21 GG   are open. 

   M  GßÓ ö©m›U öÁÎ°À 1G  ©ØÖ® 2G  Gß£øu 

vÓ¢u Pn[PÒ GßÓõÀ 21 GG   ©ØÖ® 21 GG   

BQ¯øÁ²® vÓ¢u Pn[PÒ GßÖ PõmkP. 

Or 

 (b) Let f  be a continuous function from a metric space 

1M  into a metric space 2M  and if 1M  is connected 

then show that )( 1Mf  is connected. 
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   f  GßÓ öuõhºa]¯õÚ \õº¦ 1M  ö©m›U öÁÎ°À 

C¸¢x 2M  ö©m›U öÁÎUS ö\ÀQÓx. ÷©¾® 1M  

Gß£x CønUP¨£mhx GßÓõÀ )( 1Mf  Ä® 

CønUP¨£mhx GßÖ PõmkP. 

12. (a) If eM .  is a complete metric space and A  is closed 

subset of M , then prove that eA,  is also complete   

   eM .  Gß£x •Êø©¯õÚ ö©m›U öÁÎ ©ØÖ® A  

Gß£x M  °À ‰i¯ EmPn® GßÓõÀ eA,  Ä® 

•Êø©¯õÚx GßÖ {¹¤. 

Or 

 (b) If Rbaf ],[:  is a continuous function, then prove 

that f  must be bounded. 

  Rbaf ],[:  Gß£x öuõhºa]¯õÚ \õº¦ GßÓõÀ f  

Gß£x GÀø»USm£mhx GßÖ {¹¤. 

13. (a) If ],[ baRf  , then prove that ].[ baRf  . 

   ],[ baRf   GßÓõÀ ].[ baRf   GßÖ {¹¤. 

Or 

 (b) If f  is continuous on ]1,0[ , prove that 

 









n

kn

f
n

k
f

n 1

1

0

1
lim . 

   f  Gß£x ]1,0[  °À öuõhºa]¯õÚx GßÓõÀ 

 









n

kn

f
n

k
f

n 1

1

0

1
lim  GßÖ {¹¤. 
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14. (a) If f  has a derivative at every point of ],[ ba  then 

prove that f   takes on every value between )(af   

and )(bf  . 

   f  US ÁøPöPÊ ],[ ba °ß GÀ»õ¨ ¦ÒÎ°¾® 

EÒÍx GßÓõÀ f   Gß£x )(af   ©ØÖ® )(bf  US 

Cøh°À EÒÍ GÀ»õ ©v¨ø£²® Aøh²® GßÖ 
{¹¤. 

Or 

 (b) If f  and g  both have derivative at Rc   then 

prove that  

  (i) )()()()( cgcfcgf  . 

  (ii) If 0)(  cg  then 
2)]([

)()()()(
)(

cg

cgcfcfcg
c

g

f 












 

   Rc   °À f  ©ØÖ® g US ÁøPöPÊ EÒÍx 

GßÓõÀ, RÌÁ¸ÁÚÁØøÓ {¹¤.  

   (i) )()()()( cgcfcgf   

   (ii) ÷©¾® 0)(  cg  GßÓõÀ  

    
2)]([

)()()()(
)(

cg

cgcfcfcg
c

g

f 












 

15. (a) If 
1}{ nnf  is a sequence of real valued functions on a 

set E , then show that 
1}{ nnf  is uniformly 

convergent on E  if and only if given 0  there 

exist IN   such that  )()( xfxf nm , 

),,( ExNnm  . 
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   E  GßÓ PnzvÀ 
1}{ nnf  Gß£x Esø©¯õÚ 

©v¨¦øh¯ Á›ø\ GßÓõÀ, 
1}{ nnf  Gß£x ^µõP 

J¸[S® GÛ¾® GÛÀ ©mk÷© öPõkUP¨£mh 

0  US IN   QøhUS®. ÷©¾®  )()( xfxf nm  

),,( ExNnm  , GÚU Põmk. 

Or 

 (b) If 
n

n

n
x

x
xf




1
)(  )10(  x , then show that 

1}{ nnf  

converges pointwise on 1,0[ ]. 

   
n

n

n
x

x
xf




1
)(  )10(  x  GßÓõÀ 

1}{ nnf  Gß£x 

1,0[ ]°À ¦ÒÎÁõ›¯õP J¸[S® GßÖ PõmkP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Prove that the subset A  of R  is connected if and only if 

A  is an interval (That is, wherever baAbAa  ,,  

then )),( Aba  . 

 A  GßÓ R  °ß EmPn® CønUP¨£mk, C¸¢uõÀ 

AuõÁx, G[÷P ©mk÷© A  Gß£x CøhöÁÎ GÚ {¹¤. 

baAbAa  ,,  GßÖÒÍ÷uõ Aba ),(  GßÖ 

C¸US®. 

17. If M  is a compact metric space then prove that M  has 

the Heine - Borel property. 

 M  Gß£x Pa]u©õÚ ö©m›U öÁÎ GßÓõÀ M US ÷PÛ 
& ÷£õµÀ £s¦ C¸US® GßÖ {¹¤. 
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18. If ].[ baRf   and bca   then show that 

],[],,[ bcRfcaRf    and  
b

c

c

a

b

a

fff  

].[ baRf  ,  bca   GßÓõÀ  ],[],,[ bcRfcaRf   

÷©¾®  
b

c

c

a

b

a

fff  GßÖ PõmkP. 

19. If f  is continuous function on ],[ ba  and if )()( xfx   

)( bxa  , then show that  
b

a

abdxxf )()()(  . 

 ],[ ba  °À f  Gß£x öuõhºa]¯õÚ \õº¦ ÷©¾® 

)()( xfx   )( bxa  , GßÓõÀ  
b

a

abdxxf )()()(   

GßÖ PõmkP. 

20. State and prove Taylor’s theorem.  

öh´»ºì ÷uØÓzøu GÊv {¹¤. 

 

———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. Write down any five mathematical models. 

 H÷uÝ® I¢x Pou ©õv›PÎß ö£¯ºPøÍ GÊxP. 

2. What is the objective of mathematical modelling? 

 Pou ©õv›°ß •UQ¯©õÚ SÔU÷PõÒPÒ ¯õøÁ? 

3. Write about non-linear growth model. 

 ÷|›°¯À»õu ÁÍºa] ©õv›PøÍ £ØÔ GÊxP. 

4. Discuss about decreases of temperature by Newton’s law. 

 {³mhÛß Âv Ai¨£øh°À, öÁ¨£{ø» SøÓÁuøÚ 
£ØÔ ÂÁõvUPÄ®. 

5. What are the limitations of prey-predator model? 

 ¤÷µ&¤›¯÷µmhº ©õv›°ß Áµ®¦PÒ ¯õøÁ? 

6. Competition model - discuss. 

 ÷£õmi ©õv›PÒ £ØÔ ÂÁõvUP. 

Sub. Code 
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7. Write the general form of linear difference equation. 

 ÷|›°¯À ÷ÁÖ£õmk \©ß£õmiß ö£õx ÁiÁzøu 
GÊxP. 

8. Give an example for mathematical modeling through 

difference equation. 

 Pou ©õv›°À, ÷ÁÖ£õmk \©ß£õmiØS HØ£ J¸ 
GkzxUPõmiøÚ u¸P. 

9. Find the general solution of 0162  nn uu . 

 0162  nn uu ö£õxÁõÚ wºøÁU PõsP. 

10. When the autonomous discrete equation is stable? 

 G¨ö£õÊx ußÛ¯UP uÛzu \©ß£õk BÚx 
{ø»¯õÚuõP C¸US®? 

 Part B  (5  5= 25) 

Answer all questions. Choosing either (a) or (b). 

11. (a) Why mathematical modelling in needed? Explain. 

  Pou ©õv›¯õUP®, Hß ÷uøÁ Gß£uøÚ ÂÍUSP. 

Or 

 (b) Write down limitations of mathematical modelling. 

  Pou ©õv›PÎß Áµ®¦PøÍ Â›ÁõP GÊxP. 

12. (a) Estimate the growth of science and scientists. 

  AÔÂ¯À ÁÍºa] ©ØÖ® AÔÂ¯»õÍºPÎß 
ÁÍºa]°øÚU PnUQkP. 

Or 

 (b) Obtain the non linear equation for infections 

disease. 

  öuõØÓUTi¯ ÷|õUPÐUPõÚ ÷|›°¯À»õu 
\©ß£õmiøÚ u¸Â. 
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13. (a) Discuss epidemic model through systems of ordinary 

differential equation of first order. 

  •uÀ Á›ø\°ß \õuõµn ÷ÁÖ£mh \©ß£õmiß 

Aø©¨¦PÒ ‰»® öuõØÖ÷|õ´ ©õv›ø¯¨ £ØÔ 

ÂÁõvUPÄ®. 

Or 

 (b) Discuss the differential equations affined on 

competition models. 

  ÷£õmi ©õv›°ß ÁøP°h¾UPõÚ \©ß£õmiøÚ 

£ØÔ ÂÁõvUPÄ®. 

14. (a) Solve 012 127   ttt xxx  and discuss the behaviour 

of solution as t . 

  wºUP 012 127   ttt xxx  ©ØÖ® Auß £s¦PøÍ 

t  À PõsP. 

Or 

 (b) Construct the particular solution for the linear 

difference equation. 

  ÷|›¯À ÷ÁÖ£õk \©ß£õmiß SÔ¨¤mh wºÂøÚU 

Pmhø©UPÄ®. 

15.  (a) Discuss the application to actuarial science. 

  Põ¨¥kU PnUQ¯À AÔÂ¯¾UPõÚ £¯ß£õmiøÚ 

ÂÁõvUP. 

Or 

 (b) Discover the Harrod model difference equations in 

economics. 

  íõµm ©õv›°ß ÷ÁÖ£õk \©ß£õmiøÚ 

PnUQkP. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Explain the technique of mathematical modelling. 

 Pou ©õv›°ß ~m£[PøÍ ÂÍUPÄ®. 

17. Discus about the logistic law of population growth. 

 ©UPÒ öuõøP ÁÍºa]UPõÚ uÍÁõh Âv°øÚ 
£¯ß£kzv ÂÁõvUPÄ®. 

18. Write about the two species competition models. 

 Cµsk CÚ[PÐUQøh÷¯¯õÚ ÷£õmi ©õv›°øÚ £ØÔ 
GÊxP. 

19. Discuss the simple difference equation models. 

 GÎø©¯õÚ ÷ÁÖ£mh \©ß£õmiß ©õv›PøÍ £ØÔ 
Â›ÁõP ÂÁõvUPÄ®. 

20. Examine the cobweb model in economics. 

 ö£õ¸ÍõuõµzvÀ ]»¢v Áø»°ß ©õv›ø¯ Bµõ´P. 
 

———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. Define the replacement problem. 

 ©õØÖ ]UPø» Áøµ¯Ö. 

2. What is replacement policy? 

 ©õØÖU öPõÒøP GßÓõÀ GßÚ? 

3. What is buffer inventory? 

 Cøh¯P \µUS GßÓõÀ GßÚ? 

4. What is anticipation inventory? 

 Gvº£õº¨¦ \µUS GßÓõÀ GßÚ? 

5. Define service mechanism. 

 ÷\øÁ ö£õÔ•øÓø¯ Áøµ¯Ö. 

6. Define Queue discipline. 

 Á›ø\ JÊUPzøu Áøµ¯Ö. 

Sub. Code 
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7. Define PERT. 

 PERT Áøµ¯Ö. 

8. What are the basic components of a network? 

 J¸ Áø»¯ø©¨¤ß Ai¨£øh TÖPÒ ¯õøÁ? 

9. Define Optimum Strategy. 

 Ezu© Ezvø¯ Áøµ¯Ö. 

10. What is Saddle point? 

 ÷\n¨¦ÒÎ GßÓõÀ GßÚ? 

 Part B  (5  5 = 25) 

Answer all questions. Choosing either (a) or (b). 

11. (a) The data collected in a running machine, the cost of 

which is Rs. 60,000 are given below. Determine the 

Optimum period for replacement of the machine. 

Year 1 2 3 4 5 

Resale value (Rs.) 42,000 30,000 20,400 14,400 9,650 

Cost of Spares (Rs.) 4,000 4,270 4,880 5,700 6,800 

Cost of Labour (Rs.) 14,000 16,000 18,000 21,000 25,000 

  C¯[S® C¯¢vµzvÀ ÷\P›UP¨£mh uµÄPÒ R÷Ç 
öPõkUP¨£mkÒÍÚ, Auß Âø» ¹. 60,000. BS®. 
C¯¢vµzøu ©õØÖÁuØPõÚ EP¢u Põ»zøu 
wº©õÛUPÄ®. 

Bsk 1 2 3 4 5 
©ÖÂØ£øÚ ©v¨¦ 

(¹.) 
42,000 30,000 20,400 14,400 9,650 

Ev›£õP[PÎß 
Âø» (¹.) 

4,000 4,270 4,880 5,700 6,800 

öuõÈ»õÍº ö\»Ä 

(¹.) 
14,000 16,000 18,000 21,000 25,000 

Or 
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 (b) The cost of a machine is Rs. 6,100 and its scrap 

value is Rs.100. The maintenance costs found from 

experience as follows. Find when should the 

machine replaced? 

Year 1 2 3 4 

Maintenance Cost (Rs.) 100 250 400 600 

Year 5 6 7 8 

Maintenance Cost (Rs.) 900 1,200 1,600 2,000 

  J¸ C¯¢vµzvß Âø» ¹. 6,100 ©ØÖ® Auß 
ìPµ¨ ©v¨¦ ¹. 100. AÝ£Ázv¼¸¢x 
PshÔ¯¨£mh £µõ©›¨¦ ö\»ÄPÒ ¤ßÁ¸©õÖ. 
C¯¢vµzøu G¨÷£õx ©õØÓ ÷Ásk® Gß£øuU 
PshÔ¯Ä®? 

Bsk 1 2 3 4 

£µõ©›¨¦ ö\»Ä (¹.) 100 250 400 600 

Bsk 5 6 7 8 

£µõ©›¨¦ ö\»Ä (¹.) 900 1,200 1,600 2,000 

12. (a) An oil engine manufacturer purchases lubricants at 

the rate of Rs.42 per piece from a vendor. The 

requirements of these lubricants is 1,800 per year. 

What should be the order quantity per order, If the 

cost per placement of an order is Rs.16 and 

inventory carrying charge per rupee per year is only 

20 paise. 

  J¸ Gsön´ C¯¢vµ EØ£zv¯õÍº J¸ 
ÂØ£øÚ¯õÍ›hª¸¢x J¸ xskUS ¹.42 GßÓ 
ÂQuzvÀ E¯Ä¨ö£õ¸ÒPøÍ Áõ[SQÓõº. C¢u 
E¯Ä¨ö£õ¸ÒPÎß ÷uøÁPÒ Á¸hzvØS 1,800 
BS®. J¸ Bºhøµ øÁ¨£uØPõÚ ö\»Ä ¹.16 
BPÄ®, \µUS Gkzxa ö\À¾® Pmhn® Á¸hzvØS 
J¸ ¹£õ´US 20 ø£\õ ©mk÷© GßÓõÀ, J¸ 
Bºh¸US Bºhº AÍÄ GßÚÁõP C¸UP. ÷Ásk®.  

Or 
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 (b) Explain the factors affecting inventory control. 

  \µUS Pmk¨£õmøh £õvUS® PõµoPøÍ ÂÍUSP. 

13. (a) Explain the Components of Queuing System. 

  Á›ø\ Aø©¨¤ß TÖPøÍ ÂÍUSP. 

Or 

 (b) Explain the Deterministic Queuing System. 

  {ºn°US® Á›ø\ •øÓø¯ ÂÍUSP. 

14. (a) Construct the network diagram having the following 

constraints 

  ;,;,;, HGELGCFEB   ;;;, NHMLIHL   

  QPPJIJH  ;,; . 

  ¤ßÁ¸® Pmk¨£õkPøÍU öPõsh ¤øn¯ 
Áøµ£hzøu E¸ÁõUPÄ®. 

  ;,;,;, HGELGCFEB  ;;;, NHMLIHL   

  QPPJIJH  ;,; . 

Or 

 (b) Draw the network for the following project and Find 

the critical path. 

Activity A B C D E F G H I J 

Duration None A A B A B, E C D, F G H, I 

  ¤ßÁ¸® vmhzvØPõÚ Áø» ¤ßÚø» Áøµ¢x, 
wºÄUS EP¢u £õøuø¯ PshÔ¯Ä®. 

ö\¯À£õk A B C D E F G H I J 

Põ» AÍÄ None A A B A B, E C D, F G H, I 
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15. (a) Solve the following game whose payoff matrix is 

given by 















 

484

376

2510

. 

  















 

484

376

2510

 GßÓ Fv¯ Ao öPõsh 

ÂøÍ¯õmøh wºUP. 

Or 

 (b) Solve the following game using dominance property 

 Player B 

Player A  B1 B2 B3 

A1 15 10 4 

A2 10 -3 10 

A3 12 23 0 

 BvUP¨ £sø£¨ £¯ß£kzv ¤ßÁ¸® ÂøÍ¯õmøhz 
wºUP 

 BmhUPõµº B 

BmhUPõµº A  B1 B2 B3 

A1 15 10 4 

A2 10 -3 10 

A3 12 23 0 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. In a Machine Shop a particular cutting tool costs Rs. 6 to 

replace. If a tool breaks on the job, the production 

disruption and associate costs amount to Rs. 30. The past 

life of a tool is give as follows. Find after how many jobs, 

should the shop replace a tool before it breaks down? 
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Job No 1 2 3 4 

Proportion of broken tools on job 0.01 0.03 0.09 0.13 

Job No 5 6 7  

Proportion of broken tools on job 0.25 0.55 0.95  

 J¸ C¯¢vµU Pøh°À J¸ SÔ¨¤mh öÁmk® P¸Âø¯ 
©õØÖÁuØS ¹.6 ö\»ÁõS®. J¸ P¸Â ÷Áø»°ß ÷£õx 
Eøh¢uõÀ, EØ£zv Cøh³Ö ©ØÖ® Cøn ö\»ÄPÒ 
¹.30 BS®. J¸ P¸Â°ß Ph¢u Põ» ÁõÌUøP 
¤ßÁ¸©õÖ öPõkUP¨£mkÒÍx. GzuøÚ ÷Áø»PÐUS¨ 
¤ÓS, J¸ P¸Â EøhÁuØS •ß¦ Pøh Aøu ©õØÓ 
÷Ásk® Gß£øuU PshÔ¯Ä®? 

£o Gs 1 2 3 4 

÷Áø»°À Eøh¢u P¸ÂPÎß ÂQu® 0.01 0.03 0.09 0.13 

£o Gs 5 6 7  

÷Áø»°À Eøh¢u P¸ÂPÎß ÂQu® 0.25 0.55 0.95  

17. Find the optimum order quantity for a product which the 

price breaks are as follows.  

Quantity Unit cost (Rs.) 

5000 1 Q  10.00 

2500 Q  9.25 

 The monthly demand for the product is 200 Units per 

year. Cost of placing an order is Rs.350, the cost of 

storage is 2% per year. 

 Âø» •ÔÄPÒ ¤ßÁ¸©õÖ ¤›UP¨£mh J¸ ö£õ¸ÐUS 
EP¢u JÊ[S AÍøÁU PshÔP.  

AÍÄ A»S ö\»Ä (¹.) 
5000 1 Q  10.00 

2500 Q  9.25 

 C¢u¨ ö£õ¸ÐUPõÚ ©õuõ¢vµ ÷uøÁ BskUS 200 
³ÛmPÒ. J¸ Bºhøµ øÁ¨£uØPõÚ ö\»Ä ¹.350, 
÷\ª¨¤ØPõÚ ö\»Ä BskUS 2% BS®. 
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18. Explain the Poisson Queuing System model 

 )/(:)//( FIFONIMM  and compute Pn.  

 £õ´\ß Á›ø\ Aø©¨¦ ©õv›  )/(:)//( FIFONIMM  

°øÚ ÂÍUP Pn I PnUQhÄ®. 

19. A Project has the following time schedule: 

Activity 0-1 1-2 1-3 2-4 2-5 

Duration 2 8 10 6 3 

Activity 3-4 3-6 4-7 5-7 6-7 

Duration 3 7 5 2 8 

 (a) Draw the arrow diagram. 

 (b) Identify Critical path and find the total project 

duration 

 (c) Determine total and independent floats. 

 J¸ vmh® ¤ßÁ¸® Põ» AmhÁønø¯U öPõskÒÍx: 
ö\¯À£õk 0-1 1-2 1-3 2-4 2-5 
Põ» AÍÄ 2 8 10 6 3 
ö\¯À£õk 3-4 3-6 4-7 5-7 6-7 
Põ» AÍÄ 3 7 5 2 8 

 (A) A®¦USÔ Áøµ£hzøu Áøµ¯Ä®. 

 (B) wºÄUS EP¢u £õøuø¯ Aøh¯õÍ® Psk ö©õzu 
vmh Põ» AÍøÁU PshÔ¯Ä®. 

 (C) ö©õzu ©ØÖ® _¯õwÚ ªuøÁPøÍz wº©õÛUPÄ®. 

20. Solve the game graphically  

Player B  B1 B2 B3 B4 

 

Player A 
2

1

A

A
 

2 2 3 –2 

4 3 2 6 

 ÂøÍ¯õmøh Áøµ£h •øÓ°À wºUPÄ® 
BmhUPõµº B  B1 B2 B3 B4 

 

BmhUPõµº A 
2

1

A

A
 

2 2 3 –2 

4 3 2 6 

–––––––––– 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. How is a constant different from a variable? 

 J¸ ©õÔ¼ J¸ ©õÔ°¼¸¢x GÆÁõÖ, ÷ÁÖ£kQÓx? 

2. What is a symbolic constant? 

 SÔ±mk ©õÔ¼ GßÓõÀ GßÚ? 

3. What does the special operator sizeof () do? 

 CÓ¨¦ B£÷µmhº sizeof () GßÚ ö\´QÓx? 

4. What does the assignment operator do? 

 JxURmk B£÷µmhº GßÚ ö\´QÓx? 

5. How does the do-while loop differ from the while loop? 

 while loop C¼¸¢x do- --–while loop GÆÁõÖ ÷ÁÖ£kQÓx? 

6. What is a nested if statement? 

 Nested if TØÖ GßÓõÀ GßÚ? 

Sub. Code 
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7. What is the advantage of using dynamic arrays? 

 øhÚªU Á›ø\PøÍ¨ £¯ß£kzxÁuß |ßø© GßÚ? 

8. What is a two-dimensional array? 

 C¸ £›©õn Á›ø\ GßÓõÀ GßÚ? 

9. How do you define a structure in C? 

 C CÀ J¸ Pmhø©¨ø£ GÆÁõÖ Áøµ¯Ö¨¥ºPÒ? 

10. What is the purpose of a structure in C programming? 

 C {µ»õUPzvÀ J¸ Pmhø©¨¤ß ÷|õUP® GßÚ? 

 Part B  (5  5 = 25) 

Answer all questions. Choosing either (a) or (b). 

11. (a) Discuss the rules for naming identifiers in C. 

  C CÀ Aøh¯õÍ[PõmiPøÍ ö£¯›kÁuØPõÚ 
ÂvPøÍ¨ £ØÔ ÂÁõv. 

Or 

 (b) Explain the declaration of variables and assigning 

values to them with examples. 

  ©õÔPÎß AÔÂ¨ø£²® AÁØÖUS ©v¨¦PøÍ 
JxUSÁøu²® GkzxUPõmkPÐhß ÂÍUS. 

12. (a) Explain the use of arithmetic operators in C with 

examples. 

  C CÀ GsPou B£÷µmhºPÎß £¯ß£õmøh 
GkzxUPõmkPÐhß ÂÍUPÄ®. 

Or 

 (b) What is operator precedence? Explain its 

importance in expression evaluation. 

  B£÷µmhº •ßÝ›ø© GßÓõÀ GßÚ? öÁÎ¨£õk 
©v¨¥miÀ Auß •UQ¯zxÁzøu ÂÍUSP. 
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13. (a) Explain the concept of jump statements in loops 

with example. 

  ¤ßÚÀPÎÀ SvzuÀ TØÔß P¸zøu 
GkzxUPõmkhß ÂÍUPÄ®. 

Or 

 (b) Write a C Program that demonstrates the use of 

nested if-else statements. 

  nested if-else TØÔß £¯ß£õmøh {¹¤US® J¸ C 
{µø» GÊuÄ® 

14. (a) Explain how to declare and initialize a two - 

dimensional array with an example. 

  C¸ £›©õn Á›ø\ø¯ GÆÁõÖ AÔÂ¨£x ©ØÖ® 
xÁUSÁx Gß£øu J¸ GkzxUPõmkhß ÂÍUS. 

Or 

 (b) What are the limitations of static arrays? Explain. 

  {ø»¯õÚ Á›ø\PÎß Áµ®¦PÒ GßÚ? ÂÍUS. 

15.  (a) Discuss the rules and methods of initializing 

structure variables. 

  Pmhø©¨¦ ©õÔPøÍ xÁUSÁuØPõÚ ÂvPÒ ©ØÖ® 
•øÓPøÍ¨ £ØÔ ÂÁõv. 

Or 

 (b) Explain the concept of nested structures. 

  EÒÍø©UP¨£mh Pmhø©¨¦PÎß P¸zøu ÂÍUS. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Explain the different storage classes in C. 

 C CÀ EÒÍ £À÷ÁÖ ÷\ª¨£P ÁS¨¦PøÍ ÂÍUS. 
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17. Explain the conditional operator and write a program 

using it to find the maximum of two numbers. 

 {£¢uøÚ B£÷µmhøµ ÂÍUQ, AvP£m\® Cµsk 
GsPøÍU PshÔ¯ Aøu¨ £¯ß£kzv J¸ {µø» GÊx. 

18. Compare the while, do-while, and for loops with 

examples. 

 while, do-while ©ØÖ® for loops I GkzxUPõmkPÐhß 
J¨¤k. 

19. Write a C Program to find the sum of all elements in a 

one-dimensional array. 

 J¸ £›©õn Ao°À EÒÍ AøÚzx EÖ¨¦PÎß 
TmkzöuõøPø¯U PshÔ¯ J¸ C {µø» GÊuÄ®. 

20. Write a program to define a structure Student with 

members: roll–no, name, and marks. Read and display 

the details of one student. 

 J¸ Pmhø©¨ø£ Áøµ¯ÖUP J¸ {µø» GÊx. 
EÖ¨¤ÚºPøÍU öPõsh ©õnÁº: roll–no, name ©ØÖ® 
marks J¸ ©õnÁ›ß ÂÁµ[PøÍ¨ £izx Põm]¨£kzx.  

 

———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. Define Vector space. 

 öÁUhº öÁÎø¯ Áøµ¯Ö. 

2. Define linear transformation from a vector space V  to W  

over a field F . 

 V , W  BQ¯ öÁUhº öÁÎUS Cøh÷¯ F &GßÓ ¦»zvÀ 

÷|›¯À ©õØÓzøu Áøµ¯Ö. 

3. Define basis of a vector space.  

 öÁUhº öÁÎUPõÚ Ai¨£øh Pnzøu Áøµ¯Ö. 

4. Find a basis for a vector space 3R  over R . 

 R &GßÓ ¦»zvÀ 3R &GßÓ öÁUhº öÁÎUS J¸ 

Ai¨£øh PnzøuU PõsP. 

Sub. Code 
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5. Define null space and give an example. 

 |À&öÁÎø¯ Euõµnzxhß Áøµ¯Ö. 

6. Let 22: RRT   be a linear transformation over R  

defined by    xyyxT ,,  . Find the matrix of T  with 

respect to standard basis.  

 22: RRT    Gß£x R &À J¸ ÷|›¯À ©õØÓ® GÛÀ 

Auß Aoø¯ T &ß vmh Ai¨£øh Pnzøu ö£õÖzx 

PõsP. C[S    xyyxT ,,  .   

7. Define eigen values of a linear transformation. 

 ÷|›¯À ©õØÓzvÀ IPß ©v¨¦PøÍ Áøµ¯Ö. 

8. Define invariant subspaces. 

 ©õØÓªÀ»õ xønöÁÎø¯ Áøµ¯Ö. 

9. Define norm of an inner product space. 

 Emö£¸US öÁÎ°À ö|Ôø¯ Áøµ¯Ö. 

10. Define orthogonal complements. 

 ö\[Szx {µ¨¤°øÚ Áøµ¯Ö. 

 Part B  (5  5 = 25) 

Answer all questions choosing either (a) or (b). 

11. (a) Prove that the intersection of two subspaces of a 

vector space is a subspace. 

  J¸ öÁUhº öÁÎ°ß C¸ xønöÁÎPÎß 
SÖUSöÁmk «sk® J¸ xønöÁÎ GÚ {ÖÄP. 

Or 
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 (b) Prove that RR   is a vector space over a field R . 

  RR   Gß£x J¸ öÁUhº öÁÎ R &GßÓ ¦»zvÀ 

C¸US® GÚ {ÖÄP. 

12. (a) Prove that any subset of a linearly independent set 

is linearly independent.  

  ÷|›¯À \õº¤ßø© Eøh¯ Pnzvß G¢uöÁõ¸ 

xønPn©õÚx J¸ ÷|›¯À \õº¤ßø©¯õÚx GÚ 

{ÖÄP. 

Or 

 (b) Prove that any vector space of dimension n  over a 

field F  is isomorphic to  FVn . 

  F  GßÓ ¦»zvÀ n &£›©õn•øh¯ öÁUhº 

öÁÎ¯õÚx  FVn &US \© AÍÄÒÍx GÚ {ÖÄP. 

13. (a) Find the linear transformation    RVRVT 33:   

determined by the matrix 

















 431

110

121

 with respect 

to standard basis  321 ,, eee . 

     RVRVT 33:  ß vmh Ai¨£øh Pnzøu 

 321 ,, eee I ö£õÖzu Ao¯õÚx 

















 431

110

121

 GÛÀ 

Auß ÷|›¯À ©õØÓzvøÚ PõsP. 

Or 
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 (b) Find the matrix for the linear  

transformation    RVRVT 23:   given by 

   acbacbaT  2,,,  with respect to 

      0,0,1,1,1,1,1,0,1   as basis for )(3 RV  and 

    0,1,1,0  for  RV2 . 

     RVRVT 23:   BÚx  

     acbacbaT  2,,, &ß       0,0,1,1,1,1,1,0,1   

BÚx )(3 RV &US Ai¨£øh Pn©õPÄ® ©ØÖ® 

    0,1,1,0  BÚx  RV2 &US Ai¨£øh Pn® GÛÀ 

A¢u ÷|›¯À ©õØÓ® T &UPõÚ Aoø¯ PõsP. 

14. (a) Prove that eigen vectors corresponding to distinct 

eigen values of a matrix are linearly independent.  

  J¸ Ao°ß öÁÆ÷ÁÖ IPß ©v¨¦PÒ Auß Jzu 
IPß öÁUhºPÍõÚx ÷|›¯À \õº¤ßø© Eøh¯x 
GÚ {ÖÄP.  

Or 

 (b) If   is an eigen value of A , prove that k  is an 

eigen value of kA , where k  is any positive integer.   

    Gß£x A &ß IPß ©v¨¦ GÛÀ k  Gß£x kA &ß 

IPß ©v¨¦ GÚ {ÖÄP. C[S k  Gß£x C¯À 
GsPÒ GßP. 

15.  (a) State and prove Cauchy-Schwarz inequality.  

  ÷Põæ&ìÁõmì \©Û¼ø¯ GÊv {ÖÄP. 

Or 

 (b) Define inner-product space and give an example.  

  Emö£¸UP öÁÎø¯ Euõnzxhß Áøµ¯Ö. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Let V  be a vector space over a field F . Prove the 

following : 

 (a) 00.  , F  

 (b) ,0.0 v   Vv  

 (c)       VvFvvv  ,  

 (d)  0v  0  (or) 0v . 

 V  Gß£x F &GßÓ ¦»zvÀ J¸ öÁUhº öÁÎ GÛÀ 

÷©ØPshÁØøÓ {ÖÄP. 

 (A) 00.  , F  

 (B) ,0.0 v   Vv  

 (C)       VvFvvv  ,  

 (D)  0v  0  (or) 0v . 

17. Let V  be finite-dimensional vector space over F . Let A  

and B  be subspaces of V . Prove that 

   BABABA  dimdimdimdim . 

 V  Gß£x J¸ •iÄÖ £›©õn•øh¯ öÁUhº öÁÎ 

F &À GßP. ÷©¾® A  ©ØÖ® B  BQ¯øÁ V &ß 

CønöÁÎ   GÛÀ 

   BABABA  dimdimdimdim  GÚ {ÖÄP. 

18. State and prove dimension theorem.  

 £›©õn ÷uØÓzøu GÊv {ÖÄP. 
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19. State and prove Cayley-Hamilton theorem.  

 öP´¼&íõªÀhß ÷uØÓzøu GÊv {ÖÄP. 

20. State and prove Gram-Schmidt orthogonalization process.  

 Qµõ®&ìªz ö\[SzuõUPÀ •øÓø¯ GÊv {ÖÄP. 

———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2026 

Sixth Semester 

Mathematics 

COMPLEX ANALYSIS  

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. What is harmonic function? 

 Cø\ÁõÚ \õº¦ GßÓõÀ GßÚ? 

2. Verify that C-R equations for   2
zzf   is satisfied or  

not. 

   2
zzf   BÚx C-R \©ß£õmiøÚ §ºzv ö\´²©õ 

AÀ»x CÀø»¯õ Gß£øu \›£õºUPÄ®. 

3. Define conformal of f . 

 f &BÚx CnUP©õÚx Gß£øu Áøµ¯Ö. 

4. What is mobius transformation? 

 ö©õL¨¤¯ì ©õØÓ® GßÓõÀ GßÚ? 

Sub. Code 
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5. Evaluate  
C
z

zdz

12
 using Cauchy’s integral formula. 

 Põê°ß öuõøP°hÀ `zvµzøu £¯ß£kzv, 

 
C
z

zdz

12
&ø¯ ©v¨¤kP. 

6. State Liouville’s theorem. 

 ¼÷¯ÂÀ¼ß ÷uØÓzøuU TÖP. 

7. Find the Laurent’s series expansion of   zezzf
12  about 

0z . 

   zezzf
12 ø¯ 0z ÂÀ »õµßì Á›ø\¯õP 

Â›Ä£kzxP. 

8. Find the convergence for 


1
2

n

n

n

z
. 

 


1
2

n

n

n

z
 GßÓ Á›ø\¯õÚx JßÔøn²® ¦ÒÎø¯ PõsP. 

9. Find the zero’s of       zeizzf 322
2

 . 

       zeizzf 322
2

 &ß §äâ¯[PøÍU PõsP. 

10. Define isolated singularity.  

 uÛø©¨£kzu¨£mh J¸ø© – Áøµ¯Ö. 
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 Part B  (5  5 = 25) 

Answer all questions choosing either (a) or (b). 

11. (a) Show that   yxiyxzf sinhcoscoshsin   is 

differentiable at every point. 

    yxiyxzf sinhcoscoshsin   BÚx AøÚzx 

¦ÒÎPÎ¾® ÁøP°h •i²® Gß£øuU PõmkP. 

Or 

 (b) If 
xyyx 






 22

 then prove that 
zzyx 











 2

2

2

2

2

4 . 

  
xyyx 






 22

 GÛÀ 
zzyx 











 2

2

2

2

2

4  GÚ {ÖÄP. 

12. (a) Find the points where the following mappings are 

conformal. Also find critical points if any  

  (i) nzw   

  (ii) 
z

zw 1  where n  is positive integer.  

  ¤ßÁ¸ÁÚÁØÔß E¸©õØÓ CnUP¨¦ÒÎø¯ 
Psk¤i. Au÷Úõk •UQ¯ ¦ÒÎPÒ C¸¨¤ß 
AuøÚ PõsP.  

  (i) nzw   

  (ii) 
z

zw 1  (n  BÚx ªøP •Ê Gs) 

Or 
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 (b) Find the image of the circle 33  iz  under 

zw /1 .  

  33  iz  GßÓ Ámh©õÚx zw /1  GßÓ 

E¸©õØÓzvß RÌ E¸ÁõS® {ÇØ£hzøu PõsP. 

13. (a) State and prove maximum modulus theorem.  

  AvP£m\ ©mk Áµ®¦øh ÷uØÓzvøÚ GÊv {ÖÄP. 

Or 

 (b) Evaluate the integral   

C

dziyx 22 , where C  is the 

parabola 22xy   from  2,1  to  8,2 . 

    

C

dziyx 22 &ø¯ ©v¨¤kP. AvÀ C  BÚx J¸ 

£µÁøÍ¯® 22xy  ,  2,1  ¼¸¢x  8,2  GßÓ 

¦ÒÎÁøµ¯øÓ öPõskÒÍx. 

14. (a) Expand azze  in a Taylor’s series about 1z . 

  1z  GßÓ ¦ÒÎ°À azze ø¯ öh´»›ß Á›ø\z 
öuõhµõP Â›ÁõUSP. 

Or 

 (b) Expand  
 3

2

1

z

e
zf

z

 about 1z  as a Laurent’s 

series. 

  1z &À  
 3

2

1

z

e
zf

z

&ø¯ »õµsmì öuõhµõP 

Â›ÁõUSP. 
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15.  (a) Calculate the residue of 
zz

z

2

1
2 


 at its poles. 

  
zz

z

2

1
2 


&ß Ga\ ©v¨¦PøÍ Auß x¸Á¨¦ÒÎ°À 

PnUQkP. 

Or 

 (b) State and prove Rouche’s theorem.  

  ÷µõa]ì ÷uØÓzøu GÊv {¹¤. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. State and prove C-R equations in polar coordinates.  

 x¸Á B¯zöuõø»Ä •øÓ°À C-R \©ß£õmiøÚ GÊv 

{¹¤UP. 

17. Show that any bilinear transformation can be expressed 

as a product of translation, rotation, magnification and 

inversion. 

 AøÚzx ÁøP¯õÚ C¸•øÚ E¸©õØÓ©õÚx 

Ch¨ö£¯ºÄ, _ÇØ], E¸¨ö£¸UP® ©ØÖ® uø»RÌ 

©õØÓzvß ö£¸UPÀ £»ÚõP GÊuUTk® Gß£uøÚ 

PõmkP. 

18. State and prove Cauchy’s theorem.  

 Põê°ß ÷uØÓzøu GÊv {¹¤UP. 
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19. State and prove Laurent’s theorem.  

 »õµßmì ÷uØÓzøu GÊv {¹¤UP. 

20. Evaluate  






2

0
cos2

d
. 

 ©v¨¦Põs  






2

0
cos2

d
. 

  
———————— 
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MECHANICS 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Define Linear momentum. 
 ÷|›¯À E¢u® Áøµ¯Ö. 

2. If 1F  and 2F  are equal magnitude of forces. Then find 

21 FF  . 

 1F  ©ØÖ® 2F  BQ¯ Cµsk Âø\PÐ® \© AÍÄ GÛÀ 

21 FF   IU PõsP. 

3. Define Rigid body. 

 vs ö£õ¸Ò Áøµ¯Ö. 

4. Define applied force. 

 £¯ß£õmk Âø\ Áøµ¯Ö. 

5. What is the kinetic energy? 

 C¯UP BØÓÀ GßÓõÀ GßÚ? 

6. Define harmmic motion. 

 íõº÷©õÛU C¯UP® Áøµ¯Ö. 

Sub. Code 
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7. What is a projectile? 

 GÔö£õ¸Îß C¯UP® GßÓõÀ GßÚ? 

8. What is the horizontal displacement of a projectile? 

 GÔö£õ¸Îß C¯UPzvÝøh¯ Qøh©mh Ch¨ö£¯ºa] 
GßÓõÀ GßÚ? 

9. Define central force. 

 ø©¯Âø\ Áøµ¯Ö. 

10. What is an equiangular spiral? 

 \©÷Põn `ÇÀ GßÓõÀ GßÚ? 

 Part B  (5  5 = 25) 

Answer all questions. Choosing either (a) or (b). 

11. (a) Find the magnitude and direction of the resultant of 

1F  and 2F . 

  1F  ©ØÖ® 2F  BQ¯ÁØÔß öuõS£¯ß Âø\°ß 
Gs ©v¨¦ ©ØÖ® vø\ø¯ PõsP. 

Or 

 (b) If a particle is in equalibrium under the action of 

three forces RQP ,,  then to show that 

 sinsinsin

RQP
 , where   is the angle between 

Q  and R ,   is the P  and Q  and pP  . 

  J¸ xPÒ RQP ,,  BQ¯ ‰ßÖ Âø\PÎß 
ö\¯À£õmiÚõÀ A¢u xPÒ \©{ø»°À C¸¢uõÀ 

 sinsinsin

RQP
  GÚ {ÖÄP. C[S   Gß£x 

Q  ©ØÖ® R  BQ¯ÁØÖUS Cøh¨£mh ÷Põn® 

©ØÖ®   Gß£x P  ©ØÖ® Q  BQ¯ÁØÖUS 

Cøh¨£mh ÷Põn©õS®. ÷©¾® pP   Gß£uõS®. 
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12. (a) If two like parallel forces of magnitudes  PQP,  

acting on a rigid body at A, B are interchanged in 

position, show that the line of action of the resultant 

in displaced through a distance 
 
QP

QPAB




. 

  J¸ vh¨ö£õ¸Îß A, B BQ¯ ¦ÒÎPÒ  PQP,  
GßÓ AÍÄÒÍ C¸ J÷µ vø\°»õÚ Cøn 
Âø\PÒ ö\¯À£kQßÓÚ. J¸ ÷ÁøÍ A, B BQ¯ 
¦ÒÎPÎÀ EÒÍ AÆÂø\PÒ JßøÓö¯õßÖ 
©õØÔU öPõshõÀ AÁØÔß öuõS£¯ß Âø\ 

|P¸® yµ® 
 
QP

QPAB




 GÚ {ÖÄP. 

Or 

 (b) Three forces P, Q, R act along the sides BC, CA, AB 

of a triangle ABC. If their resultant passes through 

the incentre and centroid. Then show that 

     bac

R

acb

Q

cba

P








. 

  P, Q, R BQ¯ ‰ßÖ Âø\PÒ J¸ •U÷Põn® 
ABCß £UP[PÍõÚ BC, CA, AB ÁÈ¯õP 
ö\¯À£kQßÓÚ. AÁØÔß öuõS£¯ß Âø\, A¢u 
•U÷Põnzvß EÒ Ámh ø©¯® ©ØÖ® |kU÷Põmk 
ø©¯® ÁÈ¯õPa ö\ßÓõÀ 

     bac

R

acb

Q

cba

P








 GÚ {ÖÄP. 

13. (a) Find the power of the pump which lifts 3000 litres of 

water per minute from a well 10 meters deep and 

projects it with a velocity of 16 m/sec (1 litre water 

is of mass 1 kg). 

  10 «mhº BÇ•ÒÍ QnØÔ¼¸¢x {ªhzvØS 3000 
¼mhº uspøµ CøÓzx, Aøu 16 «/Â ÷ÁPzvÀ 
öÁÎ÷¯ØÖ® J¸ }÷µØÔ°ß vÓøÚU PõsP.  
(1 ¼mhº usp›ß {øÓ 1 Q÷»õQµõ® GÚU 
öPõÒP). 

Or 
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 (b) One end of a light spiral spring of length l is fixed to 

a fixed point 0 on a smooth horizontal table and a 

heavy particle of mass m is attached to the other 

end. If the particle pulled through a distance a, 

(a < l), and then let go, to find its motion. 

  C¯À¦ }Í® l öPõsh J¸ ÷»\õÚ _¸Ò ÂÀ¼ß 
J¸ •øÚ, J¸ ÁÊÁÊ¨£õÚ Qøh©mh ÷©ø\°ß 
«xÒÍ {ø»¯õÚ ¦ÒÎ 0&ÂÀ CønUP¨£mkÒÍx. 
Auß ©Ö•øÓ°À m {øÓöPõsh J¸ PÚ©õÚ 
xPÒ CønUP¨£mkÒÍx. A¢u xPÒ öuõø»ÂØS 
CÊUP¨£k® (a < l) ¤ß ÂkÂUP¨£mhõÀ, Auß 
C¯UPzøu PõsP. 

14. (a) Prove that the speed of a projectile at any point on 

its path equals the speed of a particle of acquired by 

it in falling from the directrix to the point. 

  GÔö£õ¸Ò JßÔß £õøu°À H÷uÝ® J¸ ¦ÒÎ°À 
Auß ÷ÁP® Gß£x, A¢u xPÒ C¯USÁøµ 
÷Põmi¼¸¢x A÷u ¦ÒÎUS ö\[SzuõPU R÷Ç 
ÂÊ® ÷£õx ö£Ö® ÷ÁPzvØS \©® GÚ {ÖÄP. 

Or 

 (b) A particle projected from the top O of a wall AO 

50m, high at an angle of 30 above the horizon, 

strike’s the level ground through A at B at an angle 

of 45 from O is show that the angle of depression of 

B is 
32

13
tan 1  . 

  50 « E¯µ•ÒÍ AO GßÓ _Á›ß Ea] O&Â¼¸¢x 

xPÒ JßÖ, Qøh©mhzvØS ÷©À 30  ÷PõnzvÀ 
GÔ¯¨£kQÓx. Ax A ÁÈ¯õPa ö\À¾® \©uÍz 

uøµø¯ B GßÓ ¦ÒÎ°À 45 ÷PõnzvÀ 
uõUSQÓx. O Â¼¸¢x B ß CÓUPU ÷Põn® 

32

13
tan 1   GÚU PõmkP. 
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15.  (a) Find the orbit of a particle moving under an 

attractive force varying as the distance. 

  öuõø»ÂØS HØ£ ©õÖ® Dº¨¦ Âø\US Em£mk 
|P¸® J¸ xPÎß _ØÖ¨£õøuø¯U PõsP. 

Or 

 (b) A particle describe an elliptic orbit under a central 
force towards one focus S if 1V  is the speed at the 

ends  B of the minor axis and 32,VV  the speed at the 

ends AA ,   of the major axis. Show that 32
2

1 VVV  .  

  J¸ xPÒ SÂ¯® S I ÷|õUQa ö\¯À£k® ø©¯ 
Âø\US Em£mk J¸ }ÒÁmh¨ £õøu°À |PºQÓx. 
ö|mha]ß •øÓPÍõÚ AA ,  ©ØÖ® ]ØÔa]ß 
•øÚ B CÀ xPÎß vø\÷ÁP[PÒ •øÓ÷¯ 32,VV   

©ØÖ® 1V GÛÀ 32
2

1 VVV   GÚ {ÖÄP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. The weights W, w, W are attached to points B, C, D 
respectively of a light string AE where B, C, D divide. The 
string into 4 equal lengths. If the string hangs in the form 
of 4 consecutive sides of regular octagon with the ends A 
and E attached to points on the same level. Show that 

 wW 12  . 

 W, w, W GøhPÒ •øÓ÷¯ B, C, D ¦ÒÎPÎÀ J¸ ÷»\õÚ 
P®¤ AE Ehß CønUP¨£mkÒÍx, A[S B, C, D 
P®¤ø¯ 4 \© }Í[PÍõP¨ ¤›UQßÓÚ. P®¤ J¸ 
ÁÇUP©õÚ Gs ÷Põnzvß öuõhºa]¯õÚ 4 £UP[PÎß 
ÁiÁzvÀ öuõ[QÚõÀ, A ©ØÖ® E •øÚPÒ J÷µ 
©mhzvÀ EÒÍ ¦ÒÎPÐhß CønUP¨£mi¸¢uõÀ 

 wW 12   GßÖ PõmkP. 

17. Find the resultant of two parallel forces acting on a rigid 
body. 

 J¸ vh¨ ö£õ¸Îß «x ö\¯À£k® Cµsk Cøn 
Âø\PÎß öuõS£¯ß Âø\ø¯ PõsP. 
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18. A particle is executing a S.H.M. of period T with O as the 

mean position. The particle passes through a point P with 

velocity V in the direction of OP. Show that the time 

which lapses before its return to P is 
Op

VTT

 2
tan 1 . 

 J¸ xPÍõÚx O øÁ ø©¯¨¦ÒÎ¯õPU öPõsk T GßÓ 
Aø»Ä Põ»zxhß ^µõÚ íõº÷©õÛU C¯UP® 
÷©ØöPõÒQÓx. A¢u xPÒ P GßÓ ¦ÒÎø¯ V GßÓ 
vø\÷ÁPzxhß OP vø\°À Ph¢x ö\ÀQÓx. A¢u xPÒ 
P GßÓ ¦ÒÎø¯ Âmk ö\ßÓ ¤ÓS, «sk® A÷u 
¦ÒÎUS v¸®¤ Áµ GkzxU öPõÒÐ® Põ»® 

Op

VTT

 2
tan 1  GÚ {ÖÄP. 

19. When a particle is projected from a point O on a plane of 

inclination   with a velocity u  making on angle   with 

the horizontal, to find  

 (a) T, the time of f  light 

 (b) R, the range on the plane. 

   \õ´Ä ÷Põn® öPõsh J¸ uÍzvß «xÒÍ O GßÓ 
¦ÒÎ°¼¸¢x Qøh©mhzxhß   ÷PõnzvÀ u  GßÓ 
vø\÷ÁPzxhß J¸ xPÒ GÔ¯¨£k® ÷£õx, 
¤ßÁ¸ÁÚÁØøÓU PõsP. 

 (A) T, £ÓUS® ÷|µ® 

 (B) R, \õ´¢u uÍzvß «uõÚ Ãa_. 

20. When a central orbit is a conic with the centre of the force 

at one focus to find the law of force and the speed of the 

particle. 

 J¸ ø©¯¨£õøu, Âø\°ß ø©¯zøu J¸ SÂ¯zvÀ 
öPõsh T®¦ öÁmhõP C¸US® ÷£õx, Âø\°ß 
Âvø¯²® xPÎß ÷ÁPzøu²® PõsP. 

 

———————— 
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Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Define manipulators in C++. 

 C++ CÀ manipulators ø¯ Áøµ¯Ö. 

2. What is a token in C++ programming? 

 C++ {µ»õUPzvÀ ÷hõUPß GßÓõÀ GßÚ? 

3. Define function prototyping. 

 J¸ ö\¯»õØÖuÀ •ß©õv›ø¯ Áøµ¯Ö. 

4. What is a virtual function? 

 ö©´{Pº ö\¯»õØÖuÀ GßÓõÀ GßÚ? 

5. Define a constructor. 

 BUQPøÍ Áøµ¯Ö. 

6. What is the role of a destructor in a class? 

 J¸ ÁS¨¤À AÈ¨¤°ß £[S GßÚ? 

Sub. Code 
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7. What is inheritance in C++? 

 C++ CÀ ©µ¦›©® GßÓõÀ GßÚ? 

8. Define hybrid inheritance. 

 P»¨¦ ©µ¦›©® Áøµ¯Ö. 

9. What is a pointer in C++? 

 C++ CÀ _mi GßÓõÀ GßÚ? 

10. How do you declare a pointer to an integer? 

 J¸ •ÊGsqUPõÚ _miø¯ GÆÁõÖ AÔÂ¨¥ºPÒ? 

 Part B  (5  5 = 25) 

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

11. (a) Explain the structure of a simple C++ program with 

an example. 

  J¸ GÎ¯ C++ {µ¼ß Aø©¨ø£ GkzxUPõmkhß 
ÂÍUPÄ®. 

Or 

 (b) Explain the basic data types in C++. 

  C++ CÀ Ai¨£øh uµÄ ÁøPPøÍ ÂÍUPÄ®. 

12. (a) Write a C++ Program using math library functions 

to calculate the area and circumference of a circle. 

  J¸ Ámhzvß £µ¨£ÍÄ ©ØÖ® _ØÓÍøÁ PnUQh 
Math ¡»P ö\¯»õØÖPøÍ £¯ß£kzv J¸ C++ 
{µø» GÊxP 

Or 

 (b) Write a C++ Program using inline function. 

  EÒöÍõØÖa ö\¯»õØÔø¯ £¯ß£kzv J¸ C++ 
{µø» GÊxP. 
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13. (a) Write a C++ program to illustrate the use of 

destructor. 

  AÈ¨¤°ß £¯ß£õmøh ÂÍUS® J¸ C++ {µø» 
GÊxP. 

Or 

 (b) Explain the copy constructor with an example. 

  |PÀ E¸ÁõUQø¯ J¸ Euõµnzxhß ÂÍUSP. 

14. (a) Write a C++ program to implement hierarchical 

inheritance. 

  £i{ø» ©µ¦›©zøu ö\¯À£kzx® J¸ C++ {µø» 
GÊxP. 

Or 

 (b) Write a C++ program to implement multiple 

inheritance. 

  £» £i ©µ¦›©zøu ö\¯À£kzx® J¸ C++ {µø» 
GÊxP. 

15. (a) Write a C++ program to demonstrate how to access 

Class members using a pointer to an object. 

  J¸ ö£õ¸ÐUPõÚ _miø¯ £¯ß£kzv ÁS¨¦ 
EÖ¨¦PøÍ GÆÁõÖ AqSÁx Gß£øu ÂÍUS® 

J¸ C++  {µø» GÊxP. 

Or 

 (b) Write a short note on pointer to base class and 

explain how it is used with virtual functions. 

  Ai¨£øh ÁS¨¦UPõÚ _miø¯ £ØÔ J¸ 
_¸UP©õÚ SÔ¨ø£ GÊuÄ® ©ØÖ® Ax ö©´{Pº 
ö\¯»õØÖPÐhß GÆÁõÖ £¯ß£kzu¨£kQÓx 
Gß£øu ÂÍUPÄ®. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Explain the different types of operators in C++ with 

suitable examples. 

 C++CÀ EÒÍ öÁÆ÷ÁÖ Âu©õÚ ö\¯¼PøÍ 
ö£õ¸zu©õÚ Euõµn[PÐhß ÂÍUPÄ®. 

17. Write a C++ program to demonstrate the use of a friend 

function to access private data of two classes. 

 Cµsk ÁS¨¦PÎß uÛ¨£mh uµÄPøÍ AqP |s£º 
ö\¯»õØÖ GÆÁõÖ £¯ß£kzu¨£kQÓx Gß£øu 
ÂÍUS® J¸ C++ {µø» GÊxP 

18. Compare function overloading and function overriding 

with suitable examples. 

 ö\¯»õØÖ £oªS¨¦ ©ØÖ® ö\¯»õØÖ «ÓÀ 
BQ¯ÁØøÓ ÷uøÁ¯õÚ Euõµn[PÐhß J¨¤kP. 

19. Write a C++ program to demonstrate multilevel 

inheritance. 

 £» {ø» ©µ¦›©zøu ÂÍUS® J¸ C++ {µø» GÊxP. 

20. Explain the concept of Pointer to derived class with an 

example. 

 ÁÈz÷uõßÓÀ ÁS¨¤ØPõÚ _mi GßÓ P¸zøu 
Euõµnzxhß ÂÍUSP. 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. What is a loop? 

 ÁøÍ¯® GßÓõÀ GßÚ? 

2. Define subgraph with an example. 

 EÒ ÷Põmkøµ GkuxUPõmkhß Áøµ¯Ö. 

3. What is a degree sequence? 

 £õøP Á›ø\ GßÓõÀ GßÚ? 

4. What do you mean by a bridge? 

 £õ»® GßÓõÀ GßÚ? 

5. Define tree. 

 ©µzøu Áøµ¯Ö. 

6. What is the maximum matching of a graph? 

 J¸ Áøµ£hzvß AvP£m\ ö£õ¸zu® GßÓõÀ GßÚ? 
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7. Define plane graph with an example. 

 \©uÍU ÷Põmkøµ Kº GkuxUPõmkhß Áøµ¯Ö. 

8. State five-colour theorem. 

 I¢x Ásnz ÷uØÓzøuU TÖ. 

9. Define directed graph. 

 vø\²ÒÍ ÷Põmk¸ Áøµ¯Ö. 

10. Define Path. 

 £õøuø¯ Áøµ¯Ö. 

 Part B  (5  5 = 25) 

Answer all the questions, choosing either (a) or (b). 

11. (a) Explain operations on graph. 

  ÷Põmk¸ C¯UP[PøÍ ÂÍUS. 

Or 

 (b) Prove that for any graph G the number of points of 

odd degree is even. 

  G¢u ÷Põmk¸ GUS® JØøÓ¨£øh £õøP ¦ÒÎPÎß 
GsoUøP Cµmøh¨£øh Gß£øu {¹¤. 

12. (a) Show that a closed walk of odd length contains a 

cycle. 

  JØøÓ¨£øh }Í•ÒÍ J¸ ‰i¯ |øh J¸ 
_ÇØ]ø¯U öPõskÒÍx Gß£øuU Põmk.  

Or 

 (b) Prove that every non-trivial connected graphs has at 

least two points which are not cut points. 

  JÆöÁõ¸ AØ£©ØÓ CønUP¨£mh ÷Põmk¸® 
öÁmk¨ ¦ÒÎPÒ AÀ»õu SøÓ¢ux Cµsk 
¦ÒÎPøÍU öPõskÒÍx Gß£øu {¹¤. 
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13. (a) Show that a matching M in a graph G is a 

maximum matching if and only if G contains no  

M-augmenting path. 

  J¸ ÷Põmk¸ÂÀ ö£õ¸¢x® M Gß£x G CÀ 

M&ö£¸UP¨ £õøu CÀ»õv¸¢uõÀ ©mk÷© 
AvP£m\ ö£õ¸zu©õS® Gß£øuU Põmk. 

Or 

 (b) Prove that every connected graph has a spanning 

tree. 

  JÆöÁõ¸ CønUP¨£mh ÷Põmk¸Â¾® Kº AÍõÄ 
©µÄ¸ C¸¨£uõ´ {¹¤. 

14. (a) Show that if G is uniquely n-colourable then 

  1 nG . 

  G uÛzxÁ©õP n&{Ó® öPõshuõP C¸¢uõÀ 

  1 nG  Gß£øuU Põmk. 

Or 

 (b) Prove that K5 is planar. 

  K5 \©uÍ® Gß£øu {¹¤. 

15. (a) Show that every tournament has a Hamiltonian 

path. 

  JÆöÁõ¸ £¢u¯zvØS® J¸ íõªÀ÷hõÛ¯ß 
£õøu C¸¨£øu {¹¤. 

Or 

 (b) Prove that 234 33    cannot be the chromatic 

polynomial of any graph. 

  234 33    G¢u ÷Põmk¸Âß {Ó¨ 
£À¾Ö¨¦U÷PõøÁ¯õP C¸UP •i¯õx Gß£øu 
{¹¤. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Prove that  

 (a) any self-complementary graphs has n4  or 14 n  

points 

 (b)    GG  . 

 RÌ EÒÍÁØøÓ {¹¤ : 

 (A) G¢u _¯ {µ¨¦ ÷Põmk¸PÐ® n4  AÀ»x 14 n  
¦ÒÎPøÍU öPõskÒÍÚ. 

 (B)    GG   

17. Show that if G is a graph with 3p  vertices and 
2

p
 , 

then G is Hamiltonian. 

 G Gß£x 3p  •øÚPÒ ©ØÖ® 
2

p
  öPõsh J¸ 

÷Põmk¸ÁõP C¸¢uõÀ, G Gß£x íõªÀ÷hõÛ¯ß 
Gß£øuU Põmk. 

18. State and prove Hall’s Marriage Theorem. 

 íõ¼ß C¸©nz ÷uØÓzøu TÔ {¹¤. 

19. If G is a connected plane graph prove that 

2 FEV . 

 G Gß£x CønUP¨£mh uÍ ÷Põmk¸ GßÓõÀ 
2 FEV . 

20. Prove that the coefficient of  ,Gf  alternate in sign. 

  ,Gf Cß SnP® SÔ°À ©õÔ ©õÔ Á¸QÓx Gß£øu 
{¹¤. 
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