
  

S–0070   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2025 

First Semester 

Mathematics 

ALGEBRA AND TRIGONOMETRY 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define reciprocal equation. 

 uø»RÌ \©ß£õmøh Áøμ¯Ö. 

2. Transform the equation 06543 23 =−++ xxx  into one 

in which the coefficient of 3x  is unity. 

 06543 23 =−++ xxx  GßÓ \©ß£õmøh 3x ß SnP® 

J¸ø©²øh¯uõP E¸©õØÖP. 

3. Expand ( ) nx −+1 . 

 ( ) nx −+1 &I Â›Ä£kzxP. 
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4. Evaluate 
bn

n n
aLt 





 +

∞→
1 . 

 ©v¨¤kP : 
bn

n n
aLt 





 +

∞→
1 . 

5. State Cayley Hamilton theorem. 

 öP´¼ & ÷íªÀhß ÷uØÓzøu TÖP. 

6. Verify Cayley-Hamilton theorem for 







42
64

. 

 







42
64

US ö\´¼ ÷íªÀhß ÷uØÓzøu \›£õº. 

7. Expand θ5cos . 

 θ5cos I Â›Ä£kzxP. 

8. Expand θntan . 

 θntan I Â›Ä£kzxP. 

9. Prove that ( ) θθθ ii =+ sincoslog . 

 ( ) θθθ ii =+ sincoslog  {ÖÄP. 

10. Find ilog . 

 ilog I PõsP. 
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 Part B  (5 × 5 = 25) 

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

11. (a) Find the sum of the series : 

  ∞+
⋅⋅
⋅⋅+

⋅
⋅++ .....

1284
753

84
53

4
3

1  

  ∞+
⋅⋅
⋅⋅+

⋅
⋅++ .....

1284
753

84
53

4
3

1 &ß TkuÀ PõsP. 

Or 

 (b) Find the sum of the series ∞+++ .....
!5

9
!3

7
!1

5
. 

  ∞+++ .....
!5

9
!3

7
!1

5
ß TkuÀ PõsP. 

12. (a) Diminish the roots of 05475 234 =+−+− xxxx  by 2 

and find the transformed equation. 

  05475 234 =+−+− xxxx  GßÓ \©ß£õmiß 

‰»[PøÍ 2 BÀ SøÓzx, E¸©õÔ¯ \©ß£õmøh 

PõsP. 

Or 

 (b) Solve 042033204 234 =+−+− xxxx . 

  wºUP : 042033204 234 =+−+− xxxx . 
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13. (a) Verify Cayley − Hamilton theorem for 







812
46

. 

  







812
46

US öP´¼ & ÷íªÀhß ÷uØÓzøu \›£õº. 

Or 

 (b) Find the inverse of the matrix 
















716
223
462

. 

  
















716
223
462

 GßÓ Ao°ß ÷|º©øÓ PõsP. 

14. (a) Prove that : 

  θθθ
θ
θ

cos6cos32cos32
sin

6sin 35 +−= . 

  {ÖÄP : θθθ
θ
θ

cos6cos32cos32
sin

6sin 35 +−= . 

Or 

 (b) Expand θnsin . 

  θnsin I Â›Ä£kzxP. 

15. (a) If βαβα ii i +=+ , prove that πββα −=+ e22 .  

  βαβα ii i +=+  GÛÀ πββα −=+ e22  GÚ {ÖÄP. 

Or 

 (b) Express ( )i−log . 

  ( )i−log I Â›Ä£kzxP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Solve 0643436 2345 =−++−− xxxxx . 

 wºUP 0643436 2345 =−++−− xxxxx . 

17. Find the sum of the series : 

 ∞+
⋅⋅

+
⋅⋅

+
⋅⋅

....
765

9
543

5
321

1
. 

 ∞+
⋅⋅

+
⋅⋅

+
⋅⋅

....
765

9
543

5
321

1
ß TkuÀ PõsP. 

18. Verify Cayley − Hamilton theorem for 
















541
220
124

. 

 
















541
220
124

US öP´¼&÷íªÀhß ÷uØÓzøu \›£õº. 

19. Prove that : 

 [ ]352cos564cos286cos88cos
2
1

sin 7
8 +−+−= θθθθθ . 

 {ÖÄP :  

 [ ]352cos564cos286cos88cos
2
1

sin 7
8 +−+−= θθθθθ . 
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20. Prove that : 

 ( )1logsin 21 ++=− xxxh e . 

 {ÖÄP :  

 ( )1logsin 21 ++=− xxxh e  

________________ 



  

S–0071   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2025. 

First Semester 

Mathematics 

DIFFERENTIAL CALCULUS 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Find ( )( )baxDn +sin . 

 PõsP ( )( )baxDn +sin . 

2. State and prove Leibnitz rule. 

ö»´¥Ûmì&ß Âvø¯ TÖ. 

3. If ( ) 22, yxyxyxf ++= , find 
yx
f

y
f

x
f

∂∂
∂

∂
∂

∂
∂ 2

,, . 

 ( ) 22, yxyxyxf ++=  GÛÀ  
yx
f

y
f

x
f

∂∂
∂

∂
∂

∂
∂ 2

,, I PõsP.  

4. Define implicit function. 

©øÓ•P \õºø£ Áøμ¯Ö. 

Sub. Code 
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5. Define Maxima and Minima. 

«¨ö£¸ ©ØÖ® «a]Ö Áøμ¯Ö. 

6. Write Lagrange’s condition. 

ö»Uμõßâ°ß Pmk¨£õkPøÍ GÊxP.  

7. Write the method of finding envelope. 

EøÓø¯ Põq® •øÓø¯ GÊxP.  

8. Define radius of curvature. 

Bμ ÁøÍÄ Áøμ¯Ö. 

9. Write the formula for centre of curvature. 

ÁøÍÄ ø©¯® Põq® `zvμzøu GÊxP.  

10. Find ρ  if μsin4as = . 

 μsin4as =  GÛÀ ρ  øÁ PõsP.  

 Part B (5 × 5 = 25) 

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

11. (a) Find 
( ) ( ) 






−+
−

11
13
xxx

xDn . 

   PõsP 
( ) ( ) 






−+
−

11
13
xxx

xDn . 

Or 
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 (b) Find ( )xxxDn 3sin2cossin . 

   PõsP ( )xxxDn 3sin2cossin . 

12. (a) If ( ) 2/3222 −
++= zyxV , prove that 

02

2

2

2

2

2

=
∂
∂+

∂
∂+

∂
∂

z
V

y
V

x
V

. 

   ( ) 2/3222 −
++= zyxV  GÛÀ 02

2

2

2

2

2

=
∂
∂+

∂
∂+

∂
∂

z
V

y
V

x
V

 GÚ 

{ÖÄP. 

Or 

 (b) Find ,
dt
du

 if ,222 zyxu ++=  tex = , tey t sin=  and 

tez t cos= .  

   ,222 zyxu ++=   tex = , tey t sin=  ©ØÖ® 

tez t cos=  GÛÀ 
dt
du

 I PõsP.  

13. (a) If 







−
+= −

yx
yxu

33
1tan , prove that 

u
y
uy

x
ux 2sin=

∂
∂+

∂
∂

. 

   







−
+= −

yx
yxu

33
1tan  GÛÀ u

y
uy

x
ux 2sin=

∂
∂+

∂
∂

 GÚ 

{ÖÄP. 

Or 
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 (b) Find the maximum or minimum values of 

( ) 44222 yxyx +−− . 

   ( ) 44222 yxyx +−− ß «¨ö£¸ AÀ»x «a]Ö 

©v¨ø£ PõsP.  

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

122

2

2

2

=
−

+
ak

y
a
x

. 

   122

2

2

2

=
−

+
ak

y
a
x

 GßÓ ÁøÍÁøμ Sk®£zvß 

EøÓPøÍ PõsP.  

Or 

 (b) Find the envelope of the family of curves 

( ) ( ) aayax 422 =−+− . 

   ( ) ( ) aayax 422 =−+−  GßÓ ÁøÍÁøμ Sk®£zvß 

EøÓPøÍ PõsP.  

15. (a) Find the radius of curvature of ( )θθ sin+= ax  and 

( )θcos1 −= ay . 

   ( )θθ sin+= ax  ©ØÖ® ( )θcos1 −= ay  ß Bμ 

ÁøÍøÁ PõsP.  

Or 
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 (b) Find the coordinate of the centre of curvature on the 

parabola axy 42 =  at any point ( )yx, . 

   ( )yx,  GßÓ HuõÁx J¸ ¦ÒÎ°À axy 42 =  GßÓ 

£μÁøÍ¯zvß ÁøÍÄ ø©¯zvß B¯ ¦ÒÎPøÍ 

PõsP.  

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. If ( ) ,1 2
m

xxy ++=  prove that  

 ( ) ( ) ( ) 0121 22
12

2 =−++++ ++ nnn ymnxynyx . 

 ( )mxxy 21 ++=  GÛÀ 

( ) ( ) ( ) 0121 22
12

2 =−++++ ++ nnn ymnxynyx  GÚ {ÖÄP.  

17. If 232323 zcybxau ++= , where 1
111 =++
zyx

, find the 

minimum value of u . 

 232323 zcybxau ++= , 1
111 =++
zyx

 GÛÀ uß «¨ö£¸ 

©v¨ø£ PõsP.  

18. Discuss the maxima and minima of the function 

( )yxyx −−623 . 

 ( )yxyx −−623  GßÓ \õº¤ß «¨ö£¸ ©ØÖ® «a]Ö 

©v¨ø£ ÂÁõv.  
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19. Find the envelope of the circles drawn on the radius 

vectors of the ellipse 1
2

2

2

2

=+
b
y

a
x

 as a diameter. 

 1
2

2

2

2

=+
b
y

a
x

, GßÓ }ÒÁmhzvß Bμ öÁUh›À 

Áøμ¯¨£mh Ámhzvß EøÓ Auß Âmh® GÚ PõsP.  

20. Find the radius of curvature of ( )θcos1 −= ar .  

 ( )θcos1 −= ar  ß ÁøÍÄ Bμzøu PõsP.  

 
———————— 



  

S–0072   

U.G. DEGREE EXAMINATION, NOVEMBER 2025 

Mathematics 

Allied – NUMERICAL METHODS WITH APPLICATIONS 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Write the Newton Raphson method formula. 

 {³mhß μõ¨éß •øÓ°À `zvμzvøÚ GÊxP. 

2. What are the limitations of Newton Raphson method? 

 {³mhß μõ¨éß •øÓ°ß Áμ®¦PÒ ¯õøÁ? 

3. What is central differences? 

 ø©¯ ÷ÁÖ£õkPÒ GßÓõÀ GßÚ? 

4. What is backward differences? 

 ¤ß÷ÚõUS ÷ÁÖ£õkPÒ GßÓõÀ GßÚ? 

5. Write the trapezoidal rule. 

 iμ¤éõ´hÀ Âv°øÚ GÊxP. 

6. Write the cubic spline method formula. 

 T®¦ ÁøÍÄ •øÓUPõÚ `zvμzvøÚ GÊxP. 

7. Define symmetric matrix. 

 \©a^º Ao°øÚ Áøμ¯Ö. 

Sub. Code 
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8. Define square matrix. 

 \xμ Aoø¯ Áøμ¯Ö. 

9. Write the formula for Taylor series method. 

 öh´»º öuõhº•øÓ°ß `zvμzøu GÊxP. 

10. Write the Runge Kutta fourth order formula. 

 μg]Smhõ |õßPõ® £iUPõÚ `zvμzøu GÊxP. 

 Part B  (5 × 5 = 25) 

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

11. (a) Find the positive root between 0 and 1 of the 
equation 1=xxe  by iteration method. 

  ©Ö ö\´øP •øÓ ‰»® 1=xxe  GßÓ \©ß£õmiØS 
0 ©ØÖ® 1 US Cøh¨£mh ªøP ‰»zøu PõsP. 

Or 

 (b) Find the real root of the equation ( ) 013 =−−= xxxf  
by bisection method. 

  ø£\Uéß •øÓ ‰»® ( ) 013 =−−= xxxf  GßÓ 
\©ß£õmiØS ö©´ ‰»zøu Psk¤i. 

12. (a) Find the missing term in the following table. 

x 0 1 2 3 4 

y 1 3 9 – 81

  Âk£mh Gsøn ¤ßÁ¸® AmhÁønUS 
Psk¤i.  

x 0 1 2 3 4 

y 1 3 9 – 81

Or 
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 (b) using Lagrange’s interpolation formula find ( )5.9y  

for the following table.  

x 7 8 9 10 

y 3 1 1 9 

  ö»Uμõg]°ß Cøha ö\¸PÀ `zvμzøu 

£¯ß£kzv ¤ßÁ¸® AmhÁønUS ( )5.9y  

©v¨¤øÚ Psk¤i.  

x 7 8 9 10 

y 3 1 1 9 

13. (a) Derive Trapezoidal rule. 

  iμ¤éõ´hÀ Âv°øÚ u¸Â. 

Or 

 (b) Evaluate 
1

0

dxex  by Simpson’s rule. 

  
1

0

dxex  I ]®¨\ß Âv‰»® ©v¨¤kP. 

14. (a) By Gauss elimination method find 1−A  if 

















−−
=

413
021
110

A . 

  
















−−
=

413
021
110

A  GßÓ Ao°ß 1−A  ©v¨¤øÚ 

Põì }UPÀ •øÓ ‰»® Psk¤i. 

Or 
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 (b) Solve by Gauss Seidal method. 
20238 =+− zyx ; 33114 =−+ zyx ; 351236 =++ zyx . 

  Põì ëhÀ •øÓ ‰»® wºUP. 

  20238 =+− zyx ; 33114 =−+ zyx ; 351236 =++ zyx  

15.  (a) Solve 21 xyy −= , ( ) 10 =y  by Picards method and 
find ( )1.0y  . 

  ¤UPõºmì •øÓ ‰»® 21 xyy −= , ( ) 10 =y  I 

wºUPÄ®. ÷©¾® ( )1.0y  ß ©v¨¤øÚ Psk¤i. 

Or 

 (b) Using Taylor series method compute ( )2.0y  given 

that xy
dx
dy

21 −= , ( ) 00 =y . 

  ( )2.0y  ©v¨¤øÚ öh´»º Á›ø\ •øÓ ‰»® 

xy
dx
dy

21 −= , ( ) 00 =y  Psk¤i öPõkUP¨£mhøÁ. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Find the real root of the equation. ( ) 0632 3 =−−= xxxf  
using Newton Raphson method (correct to 4 decimal 
places). 

 ( ) 0632 3 =−−= xxxf  GßÓ \©ß£õmiøÚ {³mhß 
μõ¨éß •øÓø¯ £¯ß£kzv ö©´ ‰»zøu Psk¤i 
(|õßS u\© Chv¸zu[PÐUS). 

17. Find ( )42y  from the following table. 

x 20 25 30 35 40 45 

y 354 332 291 260 231 240
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 ¤ßÁ¸® AmhÁøn°¼¸¢x ( )42y  ©v¨¤øÚ 

Psk¤i.  

x 20 25 30 35 40 45 

y 354 332 291 260 231 240

18. Find ,
dx
dy

 
2

2

dx
yd

 for 2.1=x  from the following table given 

below. 

x 1.0 1.2 1.4 1.6 1.8 2.0 2.2 

y 2.7183 3.3201 4.0552 4.9530 6.0496 7.3891 9.025

 

 ¤ßÁ¸® AmhÁøn°¼¸¢x ,
dx
dy

 
2

2

dx
yd

 I 2.1=x  US 

Psk¤i. 

x 1.0 1.2 1.4 1.6 1.8 2.0 2.2 

y 2.7183 3.3201 4.0552 4.9530 6.0496 7.3891 9.025

19. Solve by Gauss Jacobi method. 

 12210 =+− zyx  

 109 =−+ zyx  

 20112 =+− zyx . 

 Põì öá÷Põ¤ •øÓ ‰»® wºUP. 

 12210 =+− zyx   

 109 =−+ zyx  

 20112 =+− zyx  
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20. Apply fourth order runge kutta method to find ( )1.0x ; 
( )2.0x  given that yy −=' , ( ) 10 =y . 

 ( )1.0x ; ( )2.0x  ß ©v¨¦PøÍ μg]Smhõ |õßPõ® £i 

•øÓ ‰»® Psk¤i. öPõkUP¨£mhøÁ yy −=' , 
( ) 10 =y . 

   
———————— 



  

S–0073   

U.G. DEGREE EXAMINATION, NOVEMBER 2025 

Mathematics 

Allied – ANCILLARY MATHEMATICS – I 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. State Cayley Hamilton theorem. 
 öP´¼ íõªÀhß ÷uØÓzøu TÖP. 

2. Find the eigen value of the matrix 







43
21

. 

 







43
21

GßÓ Ao°ß IPß ©v¨ø£ PõsP. 

3. Solve 1−+= appxy . 

 wºUP 1−+= appxy . 

4. Find CF  of ( ) xyDD 2cos342 =+− . 

 ( ) xyDD 2cos342 =+− ß CF  I PõsP. 

5. State Leibnitz rule. 
 ö»´¤Ûmì ß Âvø¯ TÖP. 

6. Find the thn  derivative of xx 2cos2sin . 

 xx 2cos2sin  ß n  BÁx ÁøPöPÊø¯ PõsP. 

Sub. Code 
23BMAA2 



S–0073 

  

  2

7. Prove that ( ) ( )  −=
a a

dxxafdxxf
0 0

. 

 {ÖÄP ( ) ( )  −=
a a

dxxafdxxf
0 0

. 

8. Write Bernoulli’s formula. 

 ö£ºÚõ¼°ß `zvμzøu GÊxP. 

9. Expand θ5cos . 

 θ5cos I Â›Ä£kzxP. 

10. State De Moiver’s theorem. 

 i&©õ´Á›ß ÷uØÓzøu GÊxP. 

 Part B  (5 × 5 = 25) 

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

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













−− 327
112
022

. 

  
















−− 327
112
022

GßÓ Ao°ß IPß ©v¨ø£ PõsP. 

Or 

 (b) Find the inverse of the matrix 
















121
324
731

 

  
















121
324
731

 GßÓ Ao°ß ÷|º©øÓ PõsP. 
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12. (a) Solve ( ) xeyDD =++ 122 . 

  wºUP ( ) xeyDD =++ 122 . 

Or 

 (b) Solve ( ) xyDD 2cos442 =+− . 

  wºUP ( ) xyDD 2cos442 =+− . 

13. (a) Find 
( ) ( )





++ 31
1
xx

Dn . 

  PõsP 
( ) ( )





++ 31
1
xx

Dn . 

Or 

 (b) Find ( )( )baxDn +cos . 

  PõsP ( )( )baxDn +cos . 

14. (a) Evaluate  dxxex . 

  ©v¨¤kP  dxxex . 

Or 

 (b) Evaluate  dxxx 2cos2 . 

  ©v¨¤kP  dxxx 2cos2 . 

15.  (a) Prove that θθθ
θ
θ

cos6cos32cos32
sin

6sin 35 +−= . 

  {ÖÄP θθθ
θ
θ

cos6cos32cos32
sin

6sin 35 +−= . 

Or 
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 (b) Prove that [ ]θθθθ sin103sin55sin
16
1

sin5 +−= . 

  {ÖÄP [ ]θθθθ sin103sin55sin
16
1

sin5 +−= . 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Verify Cayley-Hamilton theorem for 
















−
−
111
112

301
. 

 
















−
−
111
112

301
 US öP´¼&÷íªÀhß ÷uØÓzøu \›£õº. 

17. Solve pxy log3 += . 

 wºUP pxy log3 += . 

18. Find the radius of curvature for the curve 832 += xy  at 
( )0,2− . 

 832 += xy  GßÓ ÁøÍÂÀ ( )0,2−  GßÓ ¦ÒÎ°À 
BμÁøÍøÁ PõsP. 

19. Evaluate 
2

0

sinlog

π

dxx . 

 ©v¨¤kP 
2

0

sinlog

π

dxx . 

20. Prove that ( )102cos154cos6cos
32
1

cos6 +++= θθθθ . 

 {ÖÄP ( )102cos154cos6cos
32
1

cos6 +++= θθθθ . 

———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2025. 

First Semester 

Mathematics 

LATEX 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. What does the command \begin{center} do in Latex? 

 Latex À \begin{center} PmhøÍ GßÚ ö\´QÓx? 

2. What is the purpose of the \hspace command? 

 \hspace PmhøÍ°ß ÷|õUP® GßÚ? 

3. What is the importance of braces? 

Aøh¨¦USÔPÎß •UQ¯zxÁ® GßÚ? 

4. How can you reference a theorem in Latex? 

 LatexÀ J¸ ÷uØÓzøu GÆÁõÖ SÔ¨¤h»õ®? 

5. Define accents. 

Ea\›¨¦PøÍ Áøμ¯Ö. 

6. Give any one example of quotation marks in Latex. 

 Latex À ÷©Ø÷PõÒ SÔUS H÷uÝ® J¸ Euõμn® u¸P. 

Sub. Code 
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7. How to call files in Latex? 

 Latex À ÷Põ¨¦PøÍ GÆÁõÖ AøÇ¨£x? 

8. What is the use of \usepackage command? 

 \usepackage PmhøÍ°ß £¯ß GßÚ? 

9. What is beamer? 

 Beamer  GßÓõÀ GßÚ? 

10. What are the objectives of the report? 

AÔUøP°ß ÷|õUP[PÒ GßÚ? 

 Part B (5 × 5 = 25) 

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

11. (a) Explain the basic structure of Latex document with 
suitable example. 

  Latex BÁnzvß Ai¨£øh Pmhø©¨ø£ 
ö£õ¸zu©õÚ Euõμnzxhß ÂÍUSP. 

Or 

 (b) What is List? Explain all types of lists in Latex with 
example. 

   £mi¯À GßÓõÀ GßÚ? Latex À EÒÍ AøÚzx 
ÁøP£mi¯ø»²® Euõμnzxhß ÂÍUSP.  

12. (a) Make the following equation in Latex. 

  π
α

α

=
−

− dxe x2

 

   ¤ßÁ¸® \©ß£õmøh Latex À E¸ÁõUSP : 

  π
α

α

=
−

− dxe x2

 

Or 
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 (b) Write a set of command in Latex that will produce 

the matrix : 

  
















ihg
fed
cba

  

   

















ihg
fed
cba

 Aoø¯ E¸ÁõUS® PmhøÍPÎß 

öuõS¨ø£ Latex À GÊxP. 

13. (a) How to give space while typing mathematical 

expressions in Latex? 

   Latex À Pou öÁÎ¨£õkPøÍ umha_ ö\´²® 

÷£õx Ch® öPõk¨£x G¨£i? 

Or 

 (b) What could be possible reasons for running into an 

common errors? 

   ö£õxÁõÚ ¤øÇPÒ HØkÁuØPõÚ Põμn[PÒ 
GßÚÁõP C¸UP»õ®? 

14. (a) Explain the structure of the bibliography 

environment. 

   ¡¼¯À `Ç¼ß Pmhø©¨ø£ ÂÍUSP. 

Or 

 (b) Explain the development of Latex through the 

years. 

   Á¸h[PÒ ÁÈ¯õP Latex Cß ÁÍºa]ø¯ ÂÍUSP. 
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15. (a) How to produce a Latex article using various 
commands? Describe. 

   £À÷ÁÖ PmhøÍPøÍ¨ £¯ß£kzv Latex 
Pmkøμø¯ GÆÁõÖ u¯õ›¨£x? ÂÁ›UPÄ®. 

Or 

 (b) How to create internet link in PDF? Give example. 

  PDF CÀ Cøn¯ Cøn¨ø£ E¸ÁõUSÁx G¨£i? 
Euõμn® u¸P. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. How do create table in Latex? Explain. 

 Latex À AmÁønø¯ G¨£i E¸ÁõUSÁx? ÂÍUSP. 

17. How to use binomial coefficient in Latex? Explain. 

 Latex À C¸ö\õØ SnPzøu GÆÁõÖ £¯ß£kzxÁx 
Gß£øu ÂÍUSP. 

18. What are the sectional commands available in Latex? 
Explain. 

 Latex À EÒÍ ¤›Ä PmhøÍPÒ GßÚ? ÂÍUSP. 

19. Explain about making an Index. 

J¸ SÔ±møh E¸ÁõUSÁx £ØÔ ÂÍUSP. 

20. Create a simple resume in Latex by giving your basic 
details in it.  

 Latex CÀ E[PÒ Ai¨£øh ÂÁμ[PøÍU öPõkzx 
GÎø©¯õP ußÂÁμUSÔ¨ø£ E¸ÁõUSP. 

 

 
———————— 
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 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Write down the general term of the Binomial Series. 

 D¸Ö¨¦ öuõh›ß ö£õx EÖ¨ø£ GÊxP.  

2. Define Binomial coefficient. 

 D¸Ö¨¤ß SnP® Áøμ¯Ö.  

3. Write the first three terms of the sequence 52 += nan . 

 52 += nan  GßÓ Á›ø\°ß •uÀ ‰ßÖ EÖ¨¦PøÍ 

GÊxP.  

4. What is the 20th term of the sequence define by 

( ) ( ) ( ) ?321 nnnan +−−=  

 ( ) ( ) ( ) ?321 nnnan +−−=  GßÓ Á›ø\°ß 20&Áx 

EÖ¨¦ GßÚ Áøμ¯ÖUP¨£mkÒÍx? 

Sub. Code 
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5. Evaluate 5! 

 ©z¨¤kP 5! 

6. Compute 
!5
!7
. 

 PnUQkP 
!5
!7
 

7. Find the value of sin 150°. 

 sin 150° &ß ©v¨¦ PõsP.  

8. Transform sum of product to AA 5sin13sin + . 

 AA 5sin13sin +  Gß£øu Tmhø» ö£¸UP»õP ©õØÖP.  

9. Evaluate dx
x + 2

1
. 

 ©v¨¤kP dx
x + 2

1
 

10. Find 
dx
dy

 if 676 23 ++−= xxxy . 

 676 23 ++−= xxxy  GÛÀ 
dx
dy

IU PõsP.  
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 Part B  (5 × 5 = 25) 

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

11. (a) Write down the middle terms in the expansion of 
153

2 





 −

x
x . 

  
153

2 





 −

x
x &ß Â›ÁõUPzvÀ |k EÖ¨¦PøÍ GÊxP.  

Or 

 (b) Use Binomial theorem to find the value of 711 . 

  711 &ß ©v¨ø£ D¸Ö¨¦ ÷uØÓzøu £¯ß£kzv 
PõsP.  

12. (a) The sum of the first three terms of GP is 
12
13

 and 

their product − 1, find the common ratio and the 
terms. 

  ö£¸USz öuõh›ß •uÀ ‰ßÖ EÖ¨¦PÎß TkuÀ 

12
13

 ©ØÖ® Auß ö£¸UPÀ –1 GÛÀ Auß ö£õx 

ÂQu® ©ØÖ® Auß EÖ¨¦PøÍ PõsP.  

Or 

 (b) How many terms of the Geometric progression 

,...
4
3

,
2
3

,3  are needed to give the sum 
512

3069
? 

  ,...
4
3

,
2
3

,3  GßÓ ö£¸USz öuõh›À GzuøÚ 

EÖ¨¦PøÍ TmiÚõÀ 
512

3069
 QøhUS®? 
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13. (a) Evaluate 
( )

,
!!

!
rnr

n
−

 when 5=n , 2=r . 

  5=n , 2=r  GÚ C¸US®÷£õx, 
( )

,
!!

!
rnr

n
−

 Cß 

©v¨ø£ PnUQkP.  

Or 

 (b) Find the number of Permutations of the letter of the 

word ‘ALLAHABAD’.  

  ‘ALLAHABAD’ GßÓ ö\õÀ¼ß GÊzxPøÍ GzuøÚ 

ÁÈPÎÀ Á›ø\¨£kzu»õ® Gß£uøÚ PõsP.  

14. (a) Prove 
A
AA 2tan1

tan2
2tan

−
= . 

  
A
AA 2tan1

tan2
2tan

−
=  GÚ {ÖÄP.  

Or 

 (b) Prove 2tan
3sin2sin
3cos2cos A
AA
AA =

+
−

. 

  2tan
3sin2sin
3cos2cos A
AA
AA =

+
−

 GÚ {ÖÄP.   
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15.  (a) Evaluate  dxxx cos . 

  ©v¨¤kP  dxxx cos  

Or 

 (b) Evaluate xx 2cos3sin . 

  ©v¨¤kP xx 2cos3sin  

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Find the middle term of the expansion of 
12

5
5 








−

yx
xy

. 

 
12

5
5 








−

yx
xy

 GßÓ Â›ÁõUPzvß |k EÖ¨ø£ PõsP.  

17. Find the sum of the sequence 7, 77, 777, ....... to n  terms. 

 7, 77, 777, ....... GßÓ öuõh›ß •uÀ n  EÖ¨¦PÎß 

TkuÀ PõsP.  

18. Find the value of n  such that 4,42 35 >= npnpn . 

 4,42 35 >= npnpn  BP C¸US®÷£õx, n &ß ©v¨ø£ 

PõsP.  
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19. Prove that sin  20°, sin 40° sin 60° sin 80° = 
16
3

. 

 sin  20°, sin 40° sin 60° sin 80° = 
16
3

 GÚ {ÖÄP.  

20. Evaluate  dxx2cos4 . 

 ©v¨¥kP  dxx2cos4 . 

  

———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Find the angle between the places 62 =+− zyx ; 

32 =++ zyx . 

 62 =+− zyx ; 32 =++ zyx  GßÓ uÍ[PÐUS 

Cøh¨£mh ÷PõnzøuU PõsP. 

2. Define skewlines. 

 \ºÄ ÷PõkPøÍ Áøμ¯Ö. 

3. Define the angle between two places. 

 Cμsk uÍ[PÐUS Cøh°»õÚ ÷Põnzøu Áøμ¯Ö. 

Sub. Code 
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4. 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 

÷PõkPÒ JßÖUöPõßÖ ö\[SzuõP C¸¢uõÀ k-ß 
©v¨ø£U PõsP. 

5. Write down the condition for two lines : 

 
1

1

1

1

1

1

n
zz

m
yy

l
xx −=−=−

 and 
2

2

2

2

2

2

n
zz

l
yy

l
xx −=−=−

 to 

be coplanar. 

 
1

1

1

1

1

1

n
zz

m
yy

l
xx −=−=−

 ©ØÖ® 
2

2

2

2

2

2

n
zz

l
yy

l
xx −=−=−

 

GßÓ Cμsk ÷PõkPÒ J÷μ uÍzvÀ C¸¨£uØPõÚ 
Põmk¨£õmøh GÊx. 

6. When we say that the lines 
111

;
n
z

m
y

l
x

n
z

m
y

l
x ==== ; 

222 n
z

m
y

l
x ==  are coplanar? 

 
111

;
n
z

m
y

l
x

n
z

m
y

l
x ==== ; 

222 n
z

m
y

l
x ==  GßÓ ÷PõkPøÍ 

|õ® G¨ö£õÊx J÷μ uÍzvÀ Aø©QßÓx GßQß÷Óõ®? 

7. Write down the centre and radius of the sphere  

 0222222 =++++++ dwzvyuxazayax . 

 0222222 =++++++ dwzvyuxazayax  GßÓ  ÷PõÍzvß 
ø©¯® ©ØÖ® Bμzøu GÊx. 
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8. Find the direction cosines of the line joining the points 
( )4,5,3 −  and ( )2,8,1 −− . 

 ( )4,5,3 −  ©ØÖ® ( )2,8,1 −−  GßÓ ¦ÒÎPøÍ CønUS® 

÷Põmiß vø\U ÷Põø\ßPøÍU PõsP. 

9. Find the angle between the planes 62 =+− zyx , 

32 =++ zyx . 

 62 =+− zyx , 32 =++ zyx  GßÓ uÍ[PÐUS 

Cøh°»õÚ ÷PõnzøuU PõsP. 

10. Define : Coplanar lines. 

 Áøμ¯Ö : J¸uÍ ÷PõkPÒ. 

 Part B  (5 × 5 = 25) 

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

11. (a) Find the equation of the plane through the point 
( )3,2,1 −  and the intersection of the planes 

yzyx =+− 42  and 0832 =+−+ zyx . 

  yzyx =+− 42  ©ØÖ® 0832 =+−+ zyx  GßÓ 

uÍ[PÒ öÁmk® ©ØÖ® ( )3,2,1 −  GßÓ ¦ÒÎ 

ÁÈ÷¯ ö\À¾® uÍzvß \©ß£õmøhU PõsP. 

Or 

 (b) Find the symmetrical form of the equation of the 
line of intersection of the planes 075 =−−+ zyx ; 

.01352 =++− zyx   

  075 =−−+ zyx ; 01352 =++− zyx  GßÓ 

uÍ[PÎß öÁmkU÷Põmiß \©a^º ÁiÁzøuU 
PõsP. 
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12. (a) Show that the lines 
2

1
8
10

3
1 −=+=

−
+ zyx

; 

1
4

7
1

4
3 −=+=

−
+ zyx

 are coplanar. 

  
2

1
8
10

3
1 −=+=

−
+ zyx

; 
1

4
7

1
4
3 −=+=

−
+ zyx

 GßÓ 

÷PõkPÒ J¸ uÍzvÀ Aø©¢uøÁ GÚUPõmkP. 

Or 

 (b) Find the equation of the sphere passing through the 

points )1,0,0(),0,1,0(),0,0,1(),0,0,0( . 

  )1,0,0(),0,1,0(),0,0,1(),0,0,0(  ÁÈ¯õP ö\À¾® 

÷PõÍzvß \©ß£õmøh PõsP. 

13. (a)  Prove that the equation  

  0222222 =++++++ dwzvyuxczbyax  

represents a cone if d
c
w

b
v

a
u =++

222

. 

  d
c
w

b
v

a
u =++

222

 GÛÀ ++++ uxczbyax 2222  

022 =++ dwzvy  GßÓ \©ß£õk J¸ T®ø£U 

SÔUS® GÚ {ÖÄP. 

Or 

 (b) Find the equation of right circular whose axis is 

632
zyx ==  and radius 5. 

  Aa_ 
632
zyx ==  BPÄ® Bμ® 5&BPÄ® öPõsh 

÷|ºÁmh E¸øÍ°ß \©ß£õmøhU PõsP. 
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14. (a) Find the equation of the plane passing through the 
points (3, 1, 2) (3, 4, 4) and perpendicular to the 
plane 045 =++ zyx . 

  (3, 1, 2) (3, 4, 4) BQ¯ ¦ÒÎPÒ ÁÈ¯õPa ö\ÀÁx® 

045 =++ zyx  GßÓ uÍzvØS® ö\[SzuõÚx©õÚ 

uÍzvß \©ß£õk PõsP. 

Or 

 (b) Find the symmetrical form of the equations  
of the line of one intersections of the planes 

075 =−−+ zyx , 01352 =++− zyx . 

  075 =−−+ zyx , 01352 =++− zyx  GßÓ 

uÍ[PÎß ÷Põmiß \©ß£õmøh \©a^º ÁiÂÀ 
GÊxP. 

15.  (a) Find the centre and radius of the circle, in which the 

sphere 019422222 =−−−−++ zyxzyx  is cut by 

the plane 0522 ==++ zyx . 

  019422222 =−−−−++ zyxzyx  GßÓ ÷PõÍzvÀ 

0522 ==++ zyx  GßÓ uÍzvÚõÀ öÁmh¨£mh 

ÁmhzvÀ ø©¯¨¦ÒÎ ©ØÖ® BμzvøÚU PõsP. 

Or 

 (b) Find the condition for the equation  

  +++++++ xuhxygzxfyzczbyax 2222222  

022 =++ dxwyv   to represent a cone. 

  +++++++ xuhxygzxfyzczbyax 2222222

022 =++ dxwyv  GßÓ \©ß£õk J¸ T®ø£  

SÔ¨£uØPõÚ {£¢uøÚø¯U PõsP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Find the equation of the planes passing through the 
points ( ) ( )5,3,23,5,2 −−−−  and ( )3,3,5 − . 

 ( ) ( )5,3,23,5,2 −−−−  ©ØÖ® ( )3,3,5 −  GßÓ ¦ÒÎPÒ 
ÁÈ¯õPa ö\À¾® uÍzvß \©ß£õk PõsP. 

17. Find the length and equation of the shortest distance 

between the lines 
1

7
2
5

1
3 −=

−
−=− zyx

 and 

1
17

6
1

7
1 +=

−
+=+ zyx

. 

 
1

7
2
5

1
3 −=

−
−=− zyx

 ©ØÖ® 
1
17

6
1

7
1 +=

−
+=+ zyx

 GßÓ 

÷PõkPÐUSU Cøh°»õÚ «a]Ö yμzøu²“© 
AU÷Põmiß \©ß£õmøh²® PõsP. 

  

18. Find the equation of the cone of the serveral degree which 
passes through the axes. 

 Aa_PÎß ÁÈ¯õP ö\À¾® Cμshõ® £i öPõsh 
T®¤ß \©ß£õmøhU PõsP. 

19. Find the shortest distance of the lines : 

 
10
34

3
6

2
2

−
−=+=+ zyx

 and 
2
7

3
7

4
6

−
−=

−
−=+ zyx

 

 
10
34

3
6

2
2

−
−=+=+ zyx

 ©ØÖ® 
2
7

3
7

4
6

−
−=

−
−=+ zyx

 

GßÓ ÷PõkPÐUS Cøh¨£mh SøÓ¢u £m\ yμzøuU 
PõsP. 

20. Find the perpendicular distance from ( )1,9,3 −P  to the 

line 
5
13

1
31

8
8 −=−=

−
+ zyx

. 

 ( )1,9,3 −P  ¼¸¢x 
5
13

1
31

8
8 −=−=

−
+ zyx

 GßÓ 

÷Põmiß ö\[Szx öuõø»øÁU PõsP. 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Evaluate : 
( )

( ) ( ) +

2/

0
2/32/3

23

cossin

sinπ

dx
xx

x
. 

©v¨¦U PõsP : 
( )

( ) ( ) +

2/

0
2/32/3

23

cossin

sinπ

dx
xx

x
. 

2. Evaluate : 
2/

0

7sin
π

dxx . 

 ©v¨¦U PõsP : 
2/

0

7sin
π

dxx . 

3. Evaluate : ( )  +
3

0

2

1

dxdyyxxy . 

 ©v¨¦U PõsP : ( )  +
3

0

2

1

dxdyyxxy . 

Sub. Code 
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4. Evaluate :  − dxex x23 . 

 ©v¨¦U PõsP :  − dxex x23 . 

5. Write short note on Jacobian. 

öáU÷Põ¤¯ß £ØÔ ]Ö SÔ¨¦ ÁøμP. 

6. Prove that : ( ) !1 nn =+ . 

{ÖÄP : ( ) !1 nn =+ . 

7. Evaluate : ( ) dxxx 8
1

0

7 1 − . 

©v¨¦U PõsP : ( ) dxxx 8
1

0

7 1 − . 

8. Define β  integral. 

β  öuõøPø¯ Áøμ¯Ö. 

9. Define  integral. 

  öuõøPø¯ Áøμ¯Ö. 

10. Find ( )1 . 

( )1 ß ©v¨¦U PõsP. 
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 Part B (5 × 5 = 25) 

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

11. (a) Evaluate dxex x4 . 

   ©v¨¦ PõsP dxex x4 . 

Or 

 (b) Find the reduction formula for  xdxxsec . 

    xdxxsec –ß «ÒÁ¸ `zvμ® PõsP. 

12. (a) Evaluate  dydxyx 22  over the circular area 

122 ≤+ yx . 

   122 ≤+ yx  GßÓ Ámh £μ¨£ÍÄ öPõshx GÛÀ 

 dydxyx 22 –ø¯ PõsP. 

Or 

 (b) Change the order of integration in the integral 

 
−a xa

ax

dydxxy
0

2

/2

 and evaluate it.  

    
−a xa

ax

dydxxy
0

2

/2

–ß Á›ø\ø¯ ©õØÔ ©v¨¦ PõsP. 

13. (a) Show that : πθ
θ

θθ
ππ

=
2/

0

2/

0 sin

1
.sin dd . 

   {ÖÄP : πθ
θ

θθ
ππ

=
2/

0

2/

0 sin

1
.sin dd . 

Or 
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 (b) Evaluate :  







1

0

1
log dx

x
x

x
m . 

   ©v¨¦ PõsP :  







1

0

1
log dx

x
x

x
m . 

14. (a) Evaluate  − θddrrar 22  over the upper half of 

the circle θcosar = . 

    − θddrrar 22 ß ©v¨ø£ θcosar =  GÝ® 

AøμÁmhzvß ÷©À £Sv°À PõsP. 

Or 

 (b) Find the area enclosed by the ellipse 1
2

2

2

2

=+
b
y

a
x

. 

   1
2

2

2

2

=+
b
y

a
x

 GÝ® }ÒÁmhzuõÀ `Ç¨£mh £μ¨ø£ 

PõsP. 

15. (a) If n  is a positive integer, show that ( ) !1 nn =+ . 

   n  ªøP •Ê Gs GÛÀ ( ) !1 nn =+  GÚ PõmkP. 

Or 

 (b) ( ) ( )mnnm ,, ββ =  — Prove. 

   ( ) ( )mnnm ,, ββ =  — {ÖÄP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Show that ( ) 2log8/tan1log
4/

0
 =+

π

πθθ d . 

( ) 2log8/tan1log
4/

0
 =+

π

πθθ d  GÚ PõmkP. 

17. By changing into polar coordinates evaluates the integral 

( ) 
−

+
a xax

dydxyx
2

0

2

0

22

2

. 

x¸Á B¯[PøÍ ©õØÔ¯ø©zx ©v¨¤kP  

( ) 
−

+
a xax

dydxyx
2

0

2

0

22

2

. 

18. Evaluate 
( ) +++ 31zyx

dzdydx
 take over the volume bounded 

by the planes 1,0,0,0 =++=== zyxzyx . 

 1,0,0,0 =++=== zyxzyx  GßÓ uÍ[PÍõÀ Aøh£mh 

PÚ AÍÄPÒ GÛÀ 
( ) +++ 31zyx

dzdydx
 ß ©v¨ø£U PõsP. 

19. Show that ( ) ( )
( )nm

nmnm
+

=,β . 

( ) ( )
( )nm

nmnm
+

=,β  GÚ PõmkP. 
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20. Evaluate :  

 (a) ( ) −
1

0

87 1 dxxx  

 (b) 
2/

0

57 cossin
π

θθθ d .  

 ©v¨¦ PõsP : 

 (A) ( ) −
1

0

87 1 dxxx  

 (B) 
2/

0

57 cossin
π

θθθ d .  

  

 

 

 
———————— 
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U.G. DEGREE EXAMINATION, NOVEMBER 2025 

Mathematics 

Allied – ASTRONOMY 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define Cardinal points. 

 PõºiÚÀ ¦ÒÎPÒ Áøμ¯Ö. 

2. What is mean by invisible hemisphere. 

 PsqUSz öu›¯õu AøμU ÷PõÍ® GßÓõÀ GßÚ? 

3. Define Dip of horizon. 

 AiÁõÚzvß Dip I Áøμ¯Ö. 

4. What is Twilight? 

 A¢v GßÓõÀ GßÚ? 

5. Write one law of refraction. 

 JÎ Â»PÀ Âv JßøÓ GÊuÄ®. 

6. Define Geocentric parallax. 

 ¦Â ø©¯ Ch©õÖ Áøμ¯ÖUP. 

7. Write the Kepler’s first law. 

 öP¨Í›ß •uÀ Âvø¯ GÊx. 

Sub. Code 
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8. State Newton’s law of Gravitation. 

 {³mhÛß Dº¨¦ Âvø¯U SÔ¨¤k. 

9. Define Synodic month. 

 ]÷ÚõiU ©õu® Áøμ¯Ö. 

10. What is mean by Lunar Day? 

 \¢vμ |õÒ GßÓõÀ Aºzu® GßÚ? 

 Part B  (5 × 5 = 25) 

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

11. (a) Find the longitude of the sun on any day. 
  `›¯Ûß wºUP ÷μøPø¯U PshÔ¯Ä®. 

Or 

 (b) Find the duration of day time. 
  £PÀ ÷|μzvß Põ» AÍøÁU PshÔ¯Ä®. 

12. (a) Find roughly at what time of the year the star 
regular (R.A. mh 510 ) crosses the meridian at 7 p.m. 

  J¸ Á¸hzvß G¢u ÷|μzvÀ |m\zvμ öμS»ì (R.A. 
mh 510 ) |kU ÷Põmøh CμÄ 7 ©oUS PhUQÓx 

Gß£øuU PshÔ¯Ä®. 

Or 

 (b) Prove that reduction of latitude is φ2sinc . 

  Am\ ÷μøP SøÓ¨¦ φ2sinc  Gß£øu {¹¤UPÄ®. 

13. (a) Find the relation between horizontal parallel and 
angular radius of a body. 

  Eh¼ß Qøh©mh Ch©õÖ ©ØÖ® ÷Põn Bμ® 
CÁØÔØS Cøh÷¯ EÒÍ öuõhºø£U PshÔ¯Ä®. 

Or 

 (b) Find the effect of refraction on a small vertical arc. 
  J¸ ]Ô¯ ö\[Szx ÁøÍÂÀ JÎ Â»PÀ 

ÂøÍøÁU PshÔ¯Ä®. 
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14. (a) Calculate the eccentricity of the earth’s orbit around 
the sun. 

  `›¯øÚa _ØÔ²ÒÍ §ª°ß _ØÖ¨ £õøu°ß 
ø©¯z öuõø»z uPøÁU PnUQhÄ®. 

Or 

 (b) The Nautical Almanac gives the Julian data of  
Jan 1,  1940 as 2429630. Find the J.D. of Jan. 26, 
1965 and the day of the week. 

  PhÀ £g\õ[P® áÚÁ› 1, 1940 ß ã¼¯ß ÷uvø¯ 
2429630 GÚ ÁÇ[SQÓx GÛÀ áÚÁ› 26, 1965 
©ØÖ® Áõμzvß |õøÍU PshÔ¯Ä®.  

15.  (a) Discuss the different phases of moon using the 
formula. 

  `zvμzøu¨ £¯ß£kzv \¢vμÛß öÁÆ÷ÁÖ 
Pmh[PøÍ¨ £ØÔ ÂÁõvUPÄ®. 

Or 

 (b) Find the angle between a direct common tangent 
and the line of centres of two circles. 

  J¸ ÷|μi ö£õxÁõÚ öuõk÷Põk ©ØÖ® Cμsk 
Âmh[PÎß ø©¯U ÷PõmiØS Cøh÷¯ EÒÍ 
÷PõnzøuU PshÔ¯Ä®. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Trace the changes in the azimuth of a star in the cowise 
of a day. 

 J¸ |õÎß ÷£õUQÀ J¸ |m\zvμzvß A]•zvÀ HØ£k® 
©õØÓ[PøÍU PshÔ¯Ä®. 

17. Find the duration of twilight when it is shortest. 

 A¢v ÷|μ® ªPU SøÓÁõP C¸US® ÷£õx AøuU 
PshÔ¯Ä®. 
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18. Derive the tangent formula for refraction. 

 JÎ Â»P¾UPõÚ öuõk÷Põk `zvμzøu GÆÁõÖ 
ö£ÖÁõ´ GßÖ ÂÍUS. 

19. Prove that ueum sin−= . 

 ueum sin−=  GÚ {¹¤UP. 

20. Calculate the major and minor ecliptic limits. 

 ö£›¯ ©ØÖ® ]Ô¯ QμPn Áμ®¦PøÍU PnUQhÄ®. 

———————— 
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U.G. DEGREE EXAMINATION, NOVEMBER 2025 

Mathematics 

Allied — ANCILLARY MATHEMATICS − II  

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. If ( ) 32,, yzxyzyx +=φ  then find grad φ . 

 ( ) 32,, yzxyzyx +=φ  GÛÀ grad φ –IU PõsP. 

2. Prove that ( ) gdivfdivgfdiv 
+=+ . 

 ( ) gdivfdivgfdiv 
+=+  GÚ {ÖÄP. 

3. Find the complementary function of  

 ( ) 223 11 xyDDD +=+−− . 

 ( ) 223 11 xyDDD +=+−− –ß {μ¨¦a \õº¤øÚU PõsP. 

4. Define homogeneous linear equation. 

 J¸£i \©a^º \©ß£õmiøÚ Áøμ¯Ö. 

5. Write the Fourier coefficients na  and nb  of the function 
( )xf  in the interval π20 << x . 

 π20 << x À Áøμ¯ÖUP¨£mh \õº¦ ( )xf ß §›¯º 

SnP[PÒ na  ©ØÖ® nb  BQ¯ÁØøÓ GÊxP. 

Sub. Code 
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6. Write down the Fourier half range cosine series 
coefficients of ( )xf  in the interval ( )π,0 . 

 ( )π,0  GßÓ CøhöÁÎ°À ( )xf  ß §›¯º AøμÃa_ 
öPõø\Ûß öPÊUPøÍ GÊxP. 

7. Prove that the operator Δ  is linear. 

 Δ  GßÓ ö\¯¼ø¯ }mh¾US›¯x GÚ {¹¤. 

8. State Largranges interpolation formula. 

 ö»Uμõg]°ß Cøhaö\¸PÀ `zvμzøu GÊxP. 

9. Define Karl Pearson’s β  and γ  coefficients. 

 PõºÀ ¤¯ºéÛß β  ©ØÖ® γ  öPÊøÁ Áøμ¯Ö. 

10. Express correlation coefficient in terms of regression 
coefficients.  

 JmkÓÄ öPÊøÁ Ehß öuõhº¦U öPÊUPÒ Áõ°»õP 
GÊxP. 

 Part B  (5 × 5 = 25) 

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

11. (a) If kyzxjzxizxy


22323 32 ++=∇ φ  and ( ) 42,2,1 =−φ  
then find ( )zyx ,,φ . 

  kyzxjzxizxy


22323 32 ++=∇ φ  ©ØÖ® 

( ) 42,2,1 =−φ  GÛÀ ( )zyx ,,φ  IU PõsP. 

Or 

 (b) Show that 
rr

rdiv 2=








. 

  
rr

rdiv 2=








 GÚU PõmkP. 
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12. (a) Solve : ( ) xeyDD 42 65 =++ . 

  wºUP : ( ) xeyDD 42 65 =++ . 

Or 

 (b) Solve : ( ) xyDD =++ 232 . 

  wºUP : ( ) xyDD =++ 232 . 

13. (a) Obtain the Fourier series expansion of x  in 

( )ππ ,− . 

  x  US ( )ππ ,− À §›¯À Â›Ä PõsP. 

Or 

 (b) Find the sine series of ( ) xxf −= π  in the range 

( )π,0 . 

  ( )π,0  GßÓ CøhöÁÎ°À ( ) xxf −= π  GßÓ 

\õº¤ß §›¯º ø\ß öuõhøμU PõsP. 

14. (a) Construct a difference table from the following 

values of x  and y .  

x : 35 36 37 38 39 40 41 

y : 14.298 14.144 13.986 13.825 13.661 13.495 13.328

  RÌPsh x  ©ØÖ® y  ©v¨¤ØPõÚ •ß•P 
÷ÁÖ£õmk AmhÁønø¯ E¸ÁõUS. 

x : 35 36 37 38 39 40 41 

y : 14.298 14.144 13.986 13.825 13.661 13.495 13.328

Or 
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 (b) Using Lagranges interpolation formula, find the 

value of y  when 2=x . 

x : 0 1 3 4 

y : −12 0 6 12

  ö»Uμõg]°ß Cøhaö\¸PÀ `zvμzøu¨ 

£¯ß£kzv 2=x  BP C¸US® ÷£õx y  ß ©v¨¦ 

PõsP. 

x : 0 1 3 4 

y : −12 0 6 12

15. (a) Find the rank correlation coefficient. 

x : 48 60 72 62 56 40 39 52 30

y : 62 78 65 70 38 54 60 32 31

  uμ JmkÓÄU öPÊøÁU PõsP. 

x : 48 60 72 62 56 40 39 52 30

y : 62 78 65 70 38 54 60 32 31

Or 

 (b) Given the equations of the two regression lines 

03354 =+− yx  and 107920 =− yx . Decide which 

is the equation of the regression of y  on x . 

  03354 =+− yx  ©ØÖ® 107920 =− yx  GßÓ 

JmkÓÄU öPÊ ÷Põmka \©ß£õkPÒ GÛÀ x –À, 

y –ß JmkÓÄU öPÊ Eøh¯ \©ß£õk GÚ wº©õÛ. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Prove that ( ) ( ) 21grad −+= nn rnnrdiv  and 0
12 =





∇
r

 

where kzjyixr


++= . 

 ( ) ( ) 21grad −+= nn rnnrdiv  ©ØÖ® 0
12 =





∇
r

 C[S 

kzjyixr


++=  GÚ {ÖÄP. 

17. Solve : ( ) xxyDD 243 22 −=−+ . 

 wºUP : ( ) xxyDD 243 22 −=−+ . 

18. Find the half range cosine series for the function ( ) 2xxf =  
in π≤≤ x0  and hence find the sum of the series 

.....
4
1

3
1

2
1

1 222 +−+−  

 π≤≤ x0 –À ( ) 2xxf =  \õº¦US ÁøμÃa_ öPõø\ß 

öuõhøμU PõsP. ÷©¾® .....
4
1

3
1

2
1

1 222 +−+−  GßÓ 

öuõh›ß TkuÀ PõsP. 

19. From the following data estimate the number of persons 
whose daily wage is between Rs. 40-50.  

Daily Wages Rs. : 0-20 20-40 40-60 60-80 80-100

No. of persons : 120 145 200 250 150 

 R÷Ç öPõkUP¨£mkÒÍ Â£μ[PøÍU öPõsk ¹. 40-50 
vÚ•® T¼¯õP ö£Ö£ÁºPÎß GsoUøPø¯U PõsP. 

vÚ Fv¯® ¹. : 0-20 20-40 40-60 60-80 80-100

ö£Ö£ÁºPÎß GsoUøP  : 120 145 200 250 150 
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20. Find the rank correlation coefficient for the following  
data :   

x : 35 56 50 65 44 38 44 50 15 26

y : 50 35 70 25 35 58 75 60 55 35

 ¤ßÁ¸® AmhÁøn°¼¸¢x Á›ø\ Ehß öuõhº¦U 
öPÊøÁU PõsP. 

x : 35 56 50 65 44 38 44 50 15 26

y : 50 35 70 25 35 58 75 60 55 35

 
———————— 
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U.G. DEGREE EXAMINATION, NOVEMBER 2025 

Mathematics 

Allied – MATHEMATICAL STATISTICS – I 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define a discrete random variable. 

 uÛzuÛ \›\© Áõ´¦ÒÍ ©õÔø¯ Áøμ¯Ö. 

2. Show that ( ) ( )t
x

att
ax MeM −

− = . 

 ( ) ( )t
x

att
ax MeM −

− =  GÚ {¹¤. 

3. Compute the mode of a binomial distribution ( )4/1,7B . 

 ( )4/1,7B  GßÓ DÖ¨¦ £μÁ¾US ÁøPø¯U PõsP.  

4. Write down the ratio for Q.D. M.D. S.D. approximately 
for normal distribution. 

 C¯À{ø» £μÁ¾US ÷uõμõ¯©õP Q.D. M.D. S.D. PõÚ 
ÂQuzøu GÊx.  

5. What are Type I and Type II errors? 

 ©õv› I ©ØÖ® ©õv› II ¤øÇPÒ Gß£Ú GßÚ? 

6. What is meant by null and alternate hypothesis? 

 §a]¯® ©ØÖ® JßÖÂmh Gk÷PõÒ GßÓõÀ GßÚ? 

Sub. Code 
23BMAA5 



S–0080 

  

  2

7. Define t-distribution. 

 t-£μÁø» Áøμ¯Ö. 

8. Define F-distribution. 

 F-£μÁø» Áøμ¯Ö. 

9. Write down the 2x -test of independence for the 2 × 2 
contingency table. 

a b

c d

  

a b

c d

 2 × 2 GßÓ uØö\¯À AmhÁønUPõÚ 2x &\õμõu 
÷\õuøÚø¯ GÊx. 

10. Give an example for analysis of variance. 
 £μÁØ£i B´ÄUPõÚ GkzxUPõmøh u¸P.  

 Part B  (5 × 5 = 25) 
Answer all questions, choosing either (a) or (b). 

11. (a) Let x  have the p.d.f. ( )




 <<−+

=
otherwise0

42if
18

2 xx
xf  

  Find  
  (i) ( )xE   

  (ii) ( )[ ]22+xE  

  ( )




 <<−+

=
otherwise0

42if
18

2 xx
xf  GÛÀ GßÓ {PÌuPÄ 

Ahºzv \õºø£ x  ö£ØÖ C¸¢uõÀ  
  (i) ( )xE  

  (ii) ( )[ ]22+xE  BQ¯ÁØøÓ PõsP.  
Or 

©ØÓøÁ
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 (b) A random variable X has the following probability 
function. 

ix : –2 –1 0 1 2 3

( )ixP : 0.1 k 0.2 2k 0.3 k

  Find 

  (i) the value of k 

  (ii) mean 

  (iii) ( )2≥xp  

  uÛzuÛ \©Áõ´¨¦ ©õÔ X RÌUPsh {PÌuPøÁ 
ö£ØÔ¸¢uõÀ  

ix : –2 –1 0 1 2 3

( )ixP : 0.1 k 0.2 2k 0.3 k

  (i) k ©v¨¦ PõsP.  

  (ii) \μõ\› 

  (iii) ( )2≥xp  PnUQkP.  

12. (a) State and prove addition property of binomial 
distribution. 

  D¸Ö¨¦ £μÁ¼ß TkuÀ Âvø¯ GÊv {ÖÄ.   

Or 

 (b) Fit a Poisson distribution to the following data: 

x : 0 1 2 3 4 Total

f : 123 59 14 3 1 200 

  R÷Ç öPõkUP¨£mh ÂÁμ[PÐUS £õ´éõß 
£μÁø» ö£õ¸zxP.  

x : 0 1 2 3 4 ö©õzu®

f : 123 59 14 3 1 200 
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13. (a) A coin is tossed 800 times and a person gets 350 
heads. Can we say that he has made a random 

tossing each time? 

  J¸ |õn¯® 800 •øÓ Ã\¨£kQÓx ÷©¾® J¸Áº 
350 •øÓ uø» ö£ÖQÓõº. JÆöÁõ¸ ÷|μzv¾® 

\©Áõ´¨¤À Ã\¨£kQÓx GÚ GkzxUöPõÒÍ 
•i²©õ? 

Or 

 (b) The following data gives the mean of two samples 
taken from a population. Examine whether there is 

any significant difference between the two samples 

10001 =n ; 20002 =n ; 5.671 =x ; 68:2x , 5.2=σ . 

  ©UPÒ öuõøP°¼¸¢x GkUP¨£mh Cμsk 
TÖPÎß \μõ\›PÒ R÷Ç AmhÁøn¯õP 

öPõkUP¨£mkÒÍx Cμsk TÖPÐUS Cøh°À 
SÔ¨¤hzuUP Âzv¯õ\® EÒÍuõ GÚU PõsP.  

  10001 =n ; 20002 =n ; 5.671 =x ; 68:2x , 5.2=σ . 

14. (a) A certain stimulus administered to each of 10 

patients resulted in the following increase of blood 
pressure 8, 8, 7, 5, 4, 1, 0, 0, –1, –1. Can it be 

concluded that the stimulus was responsible for the 
increase in blood pressure. 

  J¸ ÁøP¯õÚ FUP ©¸¢x 10 ÷|õ¯õÎPÐUS 
ö\¾zu¨£mhuõÀ Cμzu AÊzu® RÌUPshÁõÖ 
AvP›zux 8, 8, 7, 5, 4, 1, 0, 0, –1, –1. CuÚõÀ 

FUP ©¸¢x ö£õxÁõP Cμzu AÊzuzøu 
AvP›US® GÚU P¸u»õ©õ? 

Or 
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 (b) A random sample of 10 boys has the following I.Q. 
(Intelligent quotients) 70, 120, 110, 101, 88, 83, 95, 
98, 107, 100. Do these data support the assumption 
of a population mean I.Q. of 100? 

  10 ©õnÁºPÎß AÔÄz vÓß (I.Q) 70, 120, 110, 
101 88, 83, 95, 98, 107, 100 GÛÀ ö£õxÁõP 
©õnÁºPÎß I.Q. 100 GÚ P¸u»õ©õ? 

15.  (a) Write down the ANOVA one way classification 
table. 

  ANOVA J¸ ÁÈ £SzuÔuÀ Pmhzøu GÊxP.  

Or 

 (b) The following table gives the number of train 
accidents in a country that occurred during the 
various days of the week. Find whether the 
accidents are uniformly distributed over the week. 

Days Sun Mon Tue Wed Thur Fri Sat

No. of accidents 20 18 13 23 26 11 15 

  Cμ°À Â£zxUPÒ J¸ |õmiÀ J¸ ÁõμzvÀ 
RÌUPshÁõÖ |h¢xÒÍx. J¸ ÁõμzvÀ Ax \©©õP 
|h¢xÒÍx GÚU P¸u»õ©õ? 

|õÒ bõ°Ö v[PÒ ö\Æ ¦uß Â¯õ öÁÒÎ \Û

Â£zxPÒ 20 18 13 23 26 11 15 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Find the m.g.f of the r.v ( )x  having the p.d.f 

 ( )




 ∞<<−=

otherwise0

1
3
1 xxf  

 ( )




 ∞<<−=

otherwise0

1
3
1 xxf  GÛÀ \›\© ©õÔ°ß ( )x  Auß 

v¸¨¦ vÓøÚ E¸ÁõUS® \õºø£ PõsP.  
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17. If x  is normally distributed with mean 8 and S.D. and 
find. 

 (a) ( )105 ≤≤ xP  

 (b) ( )1510 ≤≤ xP  

 (c) ( )15≥xP  

 (d) ( )5≤xP  

 (e) ( ) 155 ≤−xP   

 x  Gß£x \õuõμn £μÁÀ Eøh¯x® Auß \μõ\› 8® 
vmhÂ»UP® 4 GÛÀ  

 (A) ( )105 ≤≤ xP  

 (B) ( )1510 ≤≤ xP  

 (C) ( )15≥xP  

 (D) ( )5≤xP  

 (E) ( ) 155 ≤−xP  Gß£øuU PõsP.   

18. The mean production of wheat of a sample of 100 plots is 
200 kgs per acre with s.d. of 10 kgs. Another sample of 
150 plots gives the mean production of wheat as 220 kgs 
with s.d. of 12 kgs. Assuming the s.d. of the 11 kgs for the 
universe find. at 1.1 level of significance, whether the two 
results are consistent.  

 100 ©õv›PÎÀ C¸¢x ÂøÍÂUP¨£mh ÷Põxø©°ß 
\μõ\› EØ£zv HUP¸US 200 Q.Q. Azxhß Auß 
vmhÂ»UP® 10 Q.Q. ©ØöÓõ¸ 150 ©õv›PÎÀ C¸¢x 
ÂøÍÂUP¨£mh ÷Põxø©°ß \μõ\› EØ£zv HUP¸US 
220 Q.Q Azxhß Auß vmh Â»UP® 12 Q.Q 
ö©õzuzvß vmh Â»UP® 11 Q.Q GÚU öPõsk Auß 1 
AÍÄUS ÷©÷» EÒÍ AÍÄPÒ JzxÒÍÚÁõ GÚU 
PõsP.  
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19. Two random samples gave the following results. Test 

whether the samples could have come from the same 

normal population. 

Sample Size Sample 

mean 

Sum of square of deviations 

from the mean 

I 10 45 90 

II 12 14 108 

 Cμsk \›\© ©õv›PÎß ÂøÍÄPÒ ÷©÷» 

öPõkUP¨£mkÒÍx. A¢u Cμsk ©õv›PÐ® J÷μ 

C¯À{ø» ©UPÒ öuõøP°À C¸¢x Á¢uuõ GÚ 

÷\õvzx£õº.  

©õv›PÒ AÍÄ ©õv› 

\μõ\› 

\μõ\›°¼¸¢x vmh 

Â»UP[PÎß Á›PÒPÎß 

TkuÀ 

I 10 45 90 

II 12 14 108 

20. The following table gives the classification of 100 workers 

according to sex and nature of work. Using 2x -test 

examine whether the nature of work is independent of the 

sex of the worker. 

                Nature of work

Sex                             

Skilled Unskilled total

Male 40 20 60

Female 10 30 40

 50 50 100



S–0080 

  

  8

 RÌUPsh \mhzvÀ 100 öuõÈ»õÍºPÎß £õ¼Úzøu¨ 
ö£õÖzx ¤›zxU öPõkUP¨£mkÒÍx (©ØÖ® ÷Áø»°ß 

vÓß) 2x  £μÁø»¨ £¯ß£kzv AÁºPÒ vÓß 
£õ¼Úzøu¨ ö£õÖzx ©õÖ£k©õ GÚU PõsP.  

÷Áø»°ß ußø©

£õ¼Ú®                          
 

vÓß 
\õº¢ux 

vÓÚØÓx ö©õzu®

Bs 40 20 60

ö£s 10 30 40

 50 50 100

 
 

———————— 
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U.G. DEGREE EXAMINATION, NOVEMBER 2025 

Mathematics 

Allied — OPERATION RESEARCH – I 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. What are the scientific methods in OR? 

 OR –CÀ EÒÍ AÔÂ¯À •øÓPÒ GßÚ? 

2. Write the general solution methods for OR methods. 

 OR •øÓPÐUPõÚ ö£õxÁõÚ wºÄPÒ •øÓø¯ GÊuÄ®, 

3. Define primal − dual in Matrix form. 

 AoPÒ ÁiÁzvÀ •ußø© Cμmøhø¯ Áøμ¯ÖUPÄ®. 

4. State the Basic duality theorem. 

 Ai¨£øh C¸ø© ÷uØÓzøuU TÓÄ®. 

5. What is a balanced transportation problem? 

 ^μõÚ ÷£õUSÁμzx PnUS GßÓõÀ GßÚ? 

6. What are the methods to obtain initial basic feasible 
solution?  

 Bμ®£ Ai¨£øh \õzv¯©õÚ wºøÁ¨ ö£ÖÁuØPõÚ 
•øÓPÒ GßÚ? 

Sub. Code 
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7. What is an assignment problem? 
 J¨£øhÄ PnUS GßÓõÀ GßÚ? 

8. Discuss the “Hungarian methods of solving an 
assignment problem”. 

 í[÷P›¯ß •øÓø¯ £ØÔ J¸ £o°h ]UPø»z wºUS® 
•øÓø¯ £ØÔ ÂÁõvUPÄ®. 

9. What are the three operations of sequencing? 
 Á›ø\¨£kzu¼ß ‰ßÖ ö\¯À£õkPÒ GßÚ? 

10. Give an examples of sequencing model. 
 Á›ø\¨£kzxuÀ £ØÔ Euõμn[PøÍ u¸P. 

 Part B  (5 × 5 = 25) 

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

11. (a) Write the advantages and limitations of models. 
  ©õv›PÎß |ßø©PÒ ©ØÖ® Áμ®¦PøÍ GÊx[PÒ. 

Or 

 (b) Rewrite the standard form of following LPP : 

  Minimize 321 42 xxxz ++=  

  Subject to the constrains  

  

232

;52

;442

31

321

21

≤+
≥++

≤+−

xx
xxx
xx

 

  and  0, 21 ≥xx  and 3x  unrestricted  

  ¤ßÁ¸® ÷|›¯À ö\¯Àvmh PnUøP {ø»¯õÚ 
£iÁzøu «sk® GÊuÄ®.  

  SÖ©® 321 42 xxxz ++=  

  uøhUSm£mhx  

  

232

;52

;442

31

321

21

≤+
≥++

≤+−

xx
xxx
xx

 

  ©ØÖ® 0, 21 ≥xx ; 3x  uøh¯ØÓx. 
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12. (a) Write the dual of the LPP : 
  Minimize 321 1864 xxxz ++=  

  Subject to the constrains : 

   
52

;33

32

21

≥+
≥+

xx
xx

 

  and 0,, 321 ≥xxx . 
  ¤ßÁ¸® ÷|›¯À ö\¯Àvmh PnUQß C¸©® 

ÁiÁzvÀ GÊxP. 

  SÖ©® 321 1864 xxxz ++=  
  uøhUSmh£mhx  

  
52

;33

32

21

≥+
≥+

xx
xx

 

  ©ØÖ® 0,, 321 ≥xxx  

Or 

 (b) Prove that the dual of then dual is the primal. 
  Cμmøh°ß Cμmøh÷¯ •ußø©¯õÚx GÚ {ÖÄP. 

13. (a) Write the Rules for North-West Corney method. 
  Áh÷©ØS ‰ø» •øÓUPõÚ ÂvPøÍ GÊx[PÒ. 

Or 

 (b) Solve the following transportation problem by least 
Cost Method. 

1 2 1 4 30
3 3 2 1 50
4 2 5 9 20

20 40 30 10  

  ¤ßÁ¸® ÷£õUSÁμzx PnUøP SøÓ¢u ö\»Ä 
•øÓø¯ £¯ß£kzv  wºUP.  

1 2 1 4 30
3 3 2 1 50
4 2 5 9 20

20 40 30 10  
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14. (a) Given below is an assignment problem write it as a 
transportation problem : 

 A1 A2 A3 

R1 1 2 3 

R2 4 5 1 

R3 2 1 4 

  R÷Ç öPõkUP¨£mh J¨£øhÄ PnUøP 
÷£õUSÁμzx PnUPõP GÚ GÊuÄ®.  

 A1 A2 A3 

R1 1 2 3 

R2 4 5 1 

R3 2 1 4 

Or 

 (b) Consider the problem of assigning 5 jobs to  
5 persons. The assignment costs  are given as 
follows : 

  Jobs 

  I II III IV V

 A 8 4 2 6 1

 B 0 9 5 5 4

Person C 3 8 9 2 6

 D 4 3 1 0 3

 E 9 5 8 9 5
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  5 |£ºPÐUS 5 ÷Áø»PøÍ JxUSÁvÀ EÒÍ 

]UPø»U P¸zvÀ öPõsk £oUPõÚ ö\»Ä 

¤ßÁ¸©õÖ.  

  ÷Áø»PÒ 

  I II III IV V

 A 8 4 2 6 1

 B 0 9 5 5 4

|£ºPÒ C 3 8 9 2 6

 D 4 3 1 0 3

 E 9 5 8 9 5

15. (a) What are the basic terms used in sequencing? 

  Á›ø\¨£kzxu¼À £¯ß£kzu¨£k® Ai¨£øh 

£SvPÒ ¯õøÁ?  

Or 

 (b) Determine a sequence for the five jobs that will 

minimize the Elapsed time : 

Job : 1 2 3 4 5 

Machine A : 5 1 9 3 10

Machine B : 2 6 7 8 4 

  PÈ¢u ÷|μzøuU SøÓUS® I¢x ÷Áø»PÐUPõÚ 

Á›ø\ø¯z wº©õÛUPÄ®.  

÷Áø» : 1 2 3 4 5 

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. Use the graphical method to solve the following LPP. 

 Minimize 21 2xxz +−= ; 

 Subject to the constrains : 

  

2

;6

;103

21

21

21

≤−
≤+

≤+−

xx
xx

xx
 

 and  .0, 21 ≥xx  

 ¤ßÁ¸® ÷|›¯À ö\¯Àvmh PnUøP wºUP ÁøμPø» 
•øÓø¯ £¯ß£kzuÄ®. 

 SÖ©® 21 2xxz +−=  

 uøhUSm£mhx   

 

2

;6

;103

21

21

21

≤−
≤+

≤+−

xx
xx

xx
 

 ©ØÖ® .0, 21 ≥xx   

17. Use Big M method to Maximize 21 46 xxz +=  

 Subject to constrains : 

  

;3

;2423

;3032

21

21

21

≥+
≤+
≤+

xx
xx
xx

 

 and  0, 21 ≥xx . 

 Big-M •øÓø¯ £¯ß£kzv ö£¸©® 21 46 xxz +=   

 uøhUSm£mhx  

 

;3

;2423

;3032

21

21

21

≥+
≤+
≤+

xx
xx
xx

 

 ©ØÖ® 0, 21 ≥xx . 
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18. Solve the following transportation problem by using 

VAM. 

11 13 17 14 250

16 18 14 10 300

21 24 13 10 400

200 225 275 250  

 ¤ßÁ¸® ÷£õUSÁμzx PnUøP VAM •øÓø¯ 

£¯ß£kzv wºUP. 

11 13 17 14 250

16 18 14 10 300

21 24 13 10 400

200 225 275 250  

19. Determine the least cost allocation of the available 

Machines to five jobs : 

  Job 

  A B C D E 

 1 25 29 31 42 37

 2 22 19 35 18 26

Machine 3 39 38 26 20 33

 4 34 27 28 40 32

 5 24 42 36 23 45
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 I¢x ÷Áø»PÐUS QøhUPTi¯ C¯¢vμ[PÎß SøÓ¢u 
ö\»ÂÀ JxURmøh wº©õÛUPÄ®.  

  ÷Áø» 

  A B C D E 

 1 25 29 31 42 37

 2 22 19 35 18 26

C¯¢vμ® 3 39 38 26 20 33

 4 34 27 28 40 32

 5 24 42 36 23 45

20. Use graphical method to Minimize the time added to 
process the following jobs on the Machines shown. 
Calculate the total time elapsed to complete both the 
jobs : 

A B C D E 
Job 1

 
Sequence Time 3 4 2 6 2 

B C A D E 
Job 2

 
Sequence Time 5 4 3 2 6 

 Põmh¨£mkÒÍ C¯¢vμ[PÎÀ ¤ßÁ¸® ÷Áø»PøÍa 
ö\¯»õUSÁuØS ÷\ºUP¨£mh ÷|μzøu SøÓUP ÁøμPø» 
•øÓø¯¨ £¯ß£kzuÄ®.  

A B C D E 
÷Áø» 1

 
Á›ø\ ÷|μ®

3 4 2 6 2 

B C A D E 
÷Áø» 2

 
Á›ø\ ÷|μ®

5 4 3 2 6 

  
———————— 
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U.G. DEGREE EXAMINATION, NOVEMBER 2025. 

Mathematics 

Allied — TRANSFORMATION TECHNIQUES 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define Laplace transform. 

»õ¨»õì E¸©õØÓzøu Áøμ¯Ö. 

2. Write down the value of ( )ntL . 

 ( )ntL &ß ©v¨ø£ GÊxP. 

3. Find [ ]ateL 1− . 

 [ ]ateL 1− &ø¯U PõsP. 

4. Find 
( )( )





++
−

21
11

sss
L . 

 
( )( )





++
−

21
11

sss
L &ø¯U PõsP. 

5. Find the Fourier coefficient 0a  for ( ) ( )πππ ,,22 −−= xxf . 

 ( ) ( )πππ ,,22 −−= xxf  GßÓ \õº¤ß L÷£õ›¯º öPÊ 

0a &ø¯ PõsP. 

Sub. Code 
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6. Define periodic function. 

Põ»•øÓa \õº¤øÚ Áøμ¯Ö. 

7. Find the Fourier transform of 
22xae− . 

 
22xae−  GßÓ \õº¤ØS L÷£õ›¯º E¸©õØÓzøuU PõsP. 

8. Write down the Fourier cosine and sine integral 
representation of ( )xf . 

 ( )xf  GßÓ \õº¤ß L÷£õ›¯º öPõø\ß ©ØÖ® ø\ß 
öuõøP±møh GÊxP. 

9. Prove : ( ) ( ){ } ( ){ } ( ){ }ngbznfaznbgnafZ +=+  

{¹¤ : ( ) ( ){ } ( ){ } ( ){ }ngbznfaznbgnafZ +=+  

10. Find { }!naZ n . 

 { }!naZ n &ø¯U PõsP. 

 Part B (5 × 5 = 25) 

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

11. (a) Find ( )tL 2sin3 . 

   ( )tL 2sin3 &ø¯U PõsP. 

Or 

 (b) Find ( )23 23 +− ttL . 

   ( )23 23 +− ttL &ø¯U PõsP. 
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12. (a) Find 
( ) 












++

+−
52

1

54

2

ss
sL . 

   
( ) 












++

+−
52

1

54

2

ss
sL &ø¯U PõsP. 

Or 

 (b) Solve 02

2

=−−+ y
dt
dyt

dt
yd

, ( ) 00 =y  and ( ) 10 =′y , 

using laplace transform method.  

   »õ¨»õì E¸©õØÓzøu £¯ß£kzv 

02

2

=−−+ y
dt
dyt

dt
yd

, ( ) 00 =y  ©ØÖ® ( ) 10 =′y  ø¯ 

wºUPÄ®.  

13. (a) Find a Fourier series for ( ) ,xxf =  ππ <<− x . 

   ππ <<− x  GßÓ CøhöÁÎ°À ( ) xxf =  GßÓ 
\õº¤ß L÷£õ›¯º öuõhøμU PõsP. 

Or 

 (b) Find the Fourier coefficient 0a  and na  for 
( ) ( )xxf −= π2/1  in ( )π2,0 . 

   ( )π2,0  GßÓ CøhöÁÎ°À ( ) ( )xxf −= π2/1  GßÓ 

\õº¤ß L÷£õ›¯º öPÊ 0a  ©ØÖ® na &ø¯U PõsP. 

14. (a) State and prove Fourier integral theorem. 

   L÷£õ›¯º öuõøP±mk ÷uØÓzøu {¹¤. 

Or 
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 (b) Find the Fourier sine transform of 

( )




>
<<

=
ax
axx

xf
,0

0,sin
 

   ( )




>
<<

=
ax
axx

xf
,0

0,sin
 GßÓ \õº¤ß L÷£õ›¯º ø\ß 

E¸©õØÓzøuU PõsP. 

15. (a) Find : ( )nZ 1  and 







+1
1
n

Z . 

   ( )nZ 1  ©ØÖ® 







+1
1
n

Z &ø¯ PõsP.  

Or 

 (b) Find 
( ) 








+
−

2

2
1

az
ZZ . 

   
( ) 








+
−

2

2
1

az
ZZ &ø¯U PõsP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. (a) Prove that ( ) 22cos
as
satL
+

= . 

(b) Find ( )ttL 2coscos . 

 (A) ( ) 22cos
as
satL
+

=  GÚ {ÖÄP 

 (B) ( )ttL 2coscos &ø¯ PõsP. 
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17. Use Laplace transform to solve ty
dt
dy

dt
yd

sin322

2

=−+  

given that 0==
dt
dyy  when 0=t . 

 0==
dt
dyy  GÛÀ ty

dt
dy

dt
yd

sin322

2

=−+ &ø¯ »õ¨»õì 

E¸©õØÓzøu £¯ß£kzv wºUP.  

18. Show that ( ) 2
1

2
2 cos

14
3 n

nxx
n

n
∞

=

−+= π
 in the interval 

ππ ≤≤− x . 

 ππ ≤≤− x  GßÓ CøhöÁÎ°À 

( ) 2
1

2
2 cos

14
3 n

nxx
n

n
∞

=

−+= π
 GÚ {ÖÄP. 

19. Fin the Fourier transform of ( )




>
<

=
ax
ax

xf
,0
,1

. Hence 

prove that 
∞

=
0

2
sin πdx
x
x

. 

 ( )




>
<

=
ax
ax

xf
,0
,1

 GßÓ \õº¤ß L÷£õ›¯º E¸©õØÓzøuU 

PõsP. ÷©¾® 
∞

=
0

2
sin πdx
x
x

 GÚ {¹¤. 
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20. Find 








++
+−

42
2

2

2
1

ZZ
ZZZ , using partial fraction method.  

£Sv ¤ßÚ •øÓø¯ £¯ß£kzv 








++
+−

42
2

2

2
1

ZZ
ZZZ &ø¯ 

PõsP. 
——————— 
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U.G. DEGREE EXAMINATION, NOVEMBER 2025 

Mathematics 

Allied – OPERATION RESEARCH – II 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. What is meant by predictive models? 
 •ßÚÔÂUS® ©õv› GßÓõÀ GßÚ? 

2. When does replacement problem arise? 
 £v¾ÖzuÀ PnUS G¨ö£õÊx GÊ®? 

3. Define ordering cost and holding cost. 
 Áøμ¯Ö : ÷Põ¸uÀ ö\»Ä ©ØÖ® øÁzv¸US® ö\»Ä. 

4. Explain EOQ. 
 Ezu® Bøn AÍÂøÚ ÂÁ›. 

5. What is meant by an expected number of customers in 
the system? 

 Aø©¨¤À ÁõiUøP¯õÍºPÎß GsoUøP°ß 
Gvº£õº¨¦ GßÓõÀ GßÚ? 

6. Define a steady state. 
 {ø»¯õÚ {ø» Áøμ¯Ö. 

7. Define an event. 
 {PÌøÁ Áøμ¯Ö. 

Sub. Code 
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8. Define an independent float. 
 \õμõu ªuøÁø¯ Áø¯Ö. 

9. Define maxmin and minmax principle. 
 «¨ö£¸ ©ØÖ® «a]Ö öPõÒøPø¯ Áøμ¯Ö. 

10. Find the value of the game  
 Player B

5 0 Player A
0 2 

  
 Ãμº B 

5 0 Ãμº  A
0 2 

  GÝ® ÂøÍ¯õmiß ©v¨ø£U PõsP. 

 Part B  (5 × 5 = 25) 

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

11. (a) Explain about nature and features of O.R. 

  O.R. ß C¯À¦ ©ØÖ® A®\[PøÍ ÂÍUSP. 

Or 

 (b) Discuss about replacement of equipment that fails 
suddenly. 

  wiöμßÖ ÷uõÀÂ¯øh²® E£Pμn[PÎß 
©õØÖuø» ÂÁ›. 

12. (a) Classify various costs associated with inventory 
control. 

  \μUSPÎß Pmk¨£õmk \®£¢u©õÚ £À÷ÁÖ 
ö\»ÄPøÍ¨ £ØÔ ÁøP¨£kzxP. 

Or 

 (b) Explain about EOQ problem with more than one 
price break. 

  JßÖUS ÷©À Âø» •ÔÄhß PnUøP¨ £ØÔ 
ÂÍUSP. 
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13. (a) Assuming that the goods trains are coming in a yard 

at the rate of 30 trains per day and suppose that the 

inter arrival times follow an exponential 

distribution. The service time for each train is 

assumed to be exponential with an average of 36 

minutes. If the yard can admit 9 trains at a time 

(there being 10 lines, one of which is reserved for 

shunting purpose). Calculate the probability that 

the yard is empty and find the average queue 

length. 

  \μUS μ°ÀPÒ •ØÓzvØS \μõ\›¯õP 30 

μ°ÀPÒ/|õÒ Ãu® Á¸QßÓÚ GÚ øÁzxU 

öPÒ÷Áõ®, ©ØÖ® Á¸øP ÷|μ® £kSÔ •øÓ°À 

Á¸QßÓÚ. £kSÔ •øÓ°À ÷\øÁ ÷|μ® \μõ\›¯õP 

36 {ªh[PÒ BS®. J÷μ ÷|μzvÀ •ØÓzvÀ 9 

μ°ÀPÒ AÝ©vUP¨£mhõÀ (10 Á›ø\PÎÀ JßÖ 

uh® ¦μÐ® ÂøÍÂß ÷|õUPzvØPõP) •ØÓ® 

Põ¼¯õP EÒÍuØPõÚ {PÌuPÄ ©ØÖ® \μõ\› Á›ø\ 

}Ízøu PõsP. 

Or 

 (b) The rate of arrival of customers at a public 

telephone booth followes Poisson distribution, with 

an average time of 10 minutes between one 

customer and the next. The duration of a phone call 

is assumed to follow exponential distribution with 

mean time of 3 minutes. 

  (i) What is the probability that a person 

assuming at a the booth will have to wait? 

  (ii) What is the average length of the non-empty 

queues that form time to time? 
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  ÁõiUøP¯õÍºPÒ, J¸ öuõø»÷£] ø©¯zvØS 
J¸Á¸US® ©ØÓÁ¸US® Cøh¨£mh \μõ\› 
÷|μ©õP 10 {ªh[PÒ AÍÂÀ £õ´\ß •øÓ°À 
Á¸QÓõºPÒ. öuõø»÷£]°ß Põ» AÍÄ £kSÔ 
•øÓ°À \μõ\›¯õP 3 {ªh[PÒ BS®, GÛÀ 

  (i) ø©¯zvØS Á¸® ÁõiUøP¯õÍº 
Põzv¸¨£uØPõÚ {PÌuPÄ GßÚ? 

  (ii) ÷|μzvØS ÷|μ® E¸ÁõS® BUQμªUP¨£mh 
\μõ\› Á›ø\ }Ízøu PõsP. 

14. (a) Construct a network diagram comprising activities 
B, C,…,Q and N such that the following constraints 
are satisfied. ;,;,;, HGELGCFBLE <<  

QPPJIJHNHMLIHL <<<<<< ;,;;;;, , 
the notation YX <  means that the activity X  
must be finished before Y  can begin. 

  B, C,…,Q ©ØÖ® N BQ¯ {PÌa]PøÍ EÒÍhUQ¯ 
RÌPõq® Pmk¨£õkPøÍ Bu›zu J¸ Áøμ£h® 
ÁøμP ;,;,;, HGELGCFBLE <<  

  QPPJIJHNHMLIHL <<<<<< ;,;;;;,  

  SÔ±miÀ YX <  GÛÀ Y  öuõh[SÁuØS •ß, 
{PÌa] X  •iUP¨£h ÷Ásk®. 

Or 

 (b) Consider the data of the project, find its critical path 

Activity: A B C D E F G H I 
Predecessor: – – A B C,D B E F F,G
Duration (days): 4 7 2 9 6 5 2 10 4 

  RÌPõq® vmhzvß uPÁÀPøÍU öPõsk 
B´ÄUP¨£mh £õøuø¯ PõsP. 

{PÌa]: A B C D E F G H I 

•¢øu¯ {PÌa] : – – A B C,D B E F F,G

Põ» |õmPÒ: 4 7 2 9 6 5 2 10 4 
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15. (a) Solve the following game and determine the value of 

the game 




−

−
03
36

A .  

  




−

−
03
36

A  GßÝ® ÂøÍ¯õmøh wºUP ©ØÖ® 

Auß ©v¨ø£U PõsP. 

Or 

 (b) Solve the following problem graphically  

 Player B 

3 –3 4  
Player A –1 1 –3

  Áøμ£h® ‰»® RÌPõq® ÂøÍ¯õmøhz wºUP. 

 Ãμº B 

3 –3 4  
Ãμº  A –1 1 –3

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. A firm is considering replacement of a machine, whose 
cost price is Rs. 12,200 and the scrap value is R. 200. The 
running (maintance and operating) cost in rupees are 
from experience to be as follows : 

Year 1 2 3 4 

Running cost 200 500 800 1,200

Year 5 6 7 8 

Running cost 1,800 2,500 3,200 4,000

  When should the machine be replaced? 
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 J¸ {ÖÁÚ©õÚx J¸ C¯¢vμzøu ©õØÖÁuØPõP 
£›^¼UP¨£kQÓx. Auß Áõ[Q¯ Âø» ¹. 12,200 ©ØÖ® 
ìPμõ¨ ©v¨¦ ¹. 200 BS®. Auß C¯UPa (£μõ©›¨¦ 
©ØÖ® C¯[S®) ö\»Ä ¹£õ°À PshÔ¯¨£mk R÷Ç 
öPõkUP¨£mkÒÍx. 

Á¸h® 1 2 3 4 
C¯UPa ö\»Ä 200 500 800 1,200
Á¸h® 5 6 7 8 
C¯UPa ö\»Ä 1,800 2,500 3,200 4,000

 GÛÀ, G¨ö£õÊx A¢u C¯¢vμ® ©õØÓ¨£h ÷Ásk®. 

17. A manufacturing company purchases 9000 parts of a 
machine for its annual requirements, ordering one month 
usage at a time. Each part costs Rs. 20. The ordering cost 
per order is Rs. 15 and the carrying charges are 15% of 
the average inventory per year. You have been assigned 
to suggest a more economical purchasing policy for the 
company. What advice would you offer and how much 
would it save the company per year? 

 J¸ u¯õ›US® P®ö£Û J¸ ©õuzvÀ J¸ ©õu® 
£¯ß£õmøh Bºhº ö\´¯UTi¯, AuÝøh¯ J¸ Á¸h 
÷uøÁUT›¯ C¯¢vμzvß 9000 £õP[PÒ 
Áõ[P¨£kQßÓx. JÆöÁõ¸ ö£õ¸Îß Âø» ¹. 20 
BS®. JÆöÁõ¸ Bºhº £sqÁuØPõÚ ö\»Ä ¹. 15 
÷©¾® Gkzx ö\À¾® ö\»ÄPÒ J¸ Á¸hzvØPõÚ \μõ\› 
\μUQß ö\»øÁ¨ ÷£õ» 15% BS®. Áõ[S® •øÓUPõÚ 
{øÓ ö£õ¸Íõuõμ ÁÈ EÚUS öPõkUP¨£kQßÓx GßÚ 
©õv› ÷¯õ\øÚ TÖÁõ´ ÷©¾® AvÀ JÆöÁõ¸ 
Á¸h•® ÷\ª¨£õ´ GÚ PõsP. 

18. On an average 96 patients per 24-hour day require the 
service of an emergency clinic. Also on an average, a 
patient requires 10 minutes of active attention. Assume 
that the facility can handle only one emergency at a time 
suppose that it costs the clinic Rs.100 per patient treated 
to obtain an average servicing time of 10 minutes and 
that each minute of decrease in this average time would 
cost Rs. 10 per patient treated. How much would have to 
be budgeted by the clinic to decrease in this average time 
would cost. How much of the queue from 1 1/3 patients to 
½ a patient? 
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 AÁ\μ ©¸zxÁ©øÚUS 24 ©o ÷|μ |õmPÐUS 
\μõ\›¯õP 96 ÷|õ¯õÎPÒ GßÓ •øÓ°À ÷\øÁ ö\´¯ 
÷uøÁ¨£kQßÓx. ÷©¾® \μõ\›¯õP J¸ ÷|õ¯õÎø¯ 
PÁÛUP 10 {ªh[PÒ ÷uøÁ¨£kQßÓx. J¸ ÷|μzvÀ 
J¸ AÁ\μzøu øP¯õÍ Á\v EÒÍx GÚ øÁzxU 
öPõÒ÷Áõ®. \μõ\›¯õP 10 {ªh[PÒ ÷\øÁ ÷|μzvØS 
J¸ ÷|õ¯õÎø¯ PÁÛ¨£uØPõÚ ©¸zxÁ©øÚ ö\»Ä  
¹. 100 ©ØÓ£i ÷\øÁ ö\´ÁvÀ JÆöÁõ¸ {ªh 
SøÓÄUS ¹. 10 ö\»Ä ÷|õ¯õÎø¯ ]Qaø\ ö\´¯ 
AvP›US® \μõ\›¯õP Á›ø\°ß AÍøÁ 1 1/3 

÷|õ¯õÎPÎ¼¸¢x ½ ÷|õ¯õÎ¯õP SøÓ¨£uØS 

GÆÁÍÄ ©¸zxÁ©øÚ JxUP ÷Ásk® GÚ PõsP. 

19. A small project consists of server activities for which the 
relevant data are given below 

Activity A B C D E F G 

Preceding Activities – – – A,B A,B C,D,E C,D,E 

Activity duration (days) 4 7 6 5 7 6 5

 (a) Draw the network and find the project completion 
time 

 (b) Calculate the total float for each of the activities 
and highlight the critical path. 

 J¸ ]Ô¯ vmh©õÚx HÊ {PÌa]øPÒ öPõskÒÍx. 
Auß öuõhº¦øh¯ uPÁÀPÒ R÷Ç öPõkUP¨£mkÒÍÚ  

{PÌa] A B C D E F G 

•¢øu¯ {PÌa] – – – A,B A,B C,D,E C,D,E 

{PÌa] Põ»® (|õmPÒ) 4 7 6 5 7 6 5

 (A) Áøμ£h® ÁøμP ©ØÖ® vmh® •i²® ÷|μzøu 
PõsP. 

 (B) JÆöÁõ¸ {PÌa]US® ö©õzu ªuøÁø¯²®, 
B´ÄU Pmh¨£õøuø²® PõsP. 
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20. Solve the following 3 × 3 game by linear programming. 
 Player B 

1 –1 –1

–1 –1 3 

 
Player A

–1 2 –1

 RÌPõq® 3 × 3 ÂøÍ¯õmøh J¸ £i vmhªhÀ ‰»® 
wºUP. 

 Ãμº B 

1 –1 –1

–1 –1 3 

 
Ãμº  A

–1 2 –1

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

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define  independent event. 

 _u¢vμ©õÚ {PÌÄ Áøμ¯Ö. 

2. State Bayes theorem. 

 ÷£°ì ÷uØÓzøu TÖP. 

3. If X  is a random variable and a  and b  are constants 

then show that ( ) ( )XVabaXV 2=+ . 

 X  Gß£x ^μØÓ ©õÔ ©ØÖ® a ,b  Gß£x ©õÔ¼PÒ GÛÀ 

( ) ( )XVabaXV 2=+  GÚ PõmkP. 

4. Define conditional expectation. 

 {£¢uøÚ Gvº£õº¨¦ Áøμ¯Ö. 

Sub. Code 
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5. Define Poisson distribution. 

 £õ´\õß £μÁø» Áøμ¯Ö. 

6. What is called as normal distribution? 

 C¯À¦ £μÁÀ GßÓõÀ GßÚ? 

7. Explain about Null Hypothesis. 

 §ä¯ P¸x÷PõÒ £ØÔ ÂÍUSP. 

8. Write the different types of sampling. 

 £À÷ÁÖ ÁøP¯õÚ ©õv›PøÍ GÊx. 

9. Write any two applications of 2χ  distribution. 

 2χ  £μÁ¼ß Cμsk £¯ß£õmøh GÊxP. 

10. Define Fisher’s ‘t’ distribution. 

 ¤ì\›ß ‘t’ £μÁø» Áøμ¯Ö. 

 Part B  (5 × 5 = 25) 

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

11. (a) Show that for any two events A  and B . 
( ) ( ) ( )BAPBPBAP ∩−=∩ .  

  G¢uöÁõ¸ C¸ {PÌÄPÒ A  ©ØÖ® B  US 

( ) ( ) ( )BAPBPBAP ∩−=∩  GÚ Põs¤. 

Or 

 (b) State and prove the multiplication law of 
probability. 

  {PÌuPÂß ö£¸UPÀ Âvø¯ TÔ AuøÚ 
{¹¤UPÄ®. 
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12. (a) A box contains ‘a’ white and ‘b’ black balls. ‘c’ balls 
are drawn. Find the expected value of the number of 
white balls drawn. 

  J¸ ö£mi°À a GsoUøP öÁÒøÍ £¢xPÐ® b 
GsoUøP P¸¨¦ £¢xPÐ® EÒÍÚ. Av¼¸¢x C 
GsoUøP £¢xPøÍ öÁÎ÷¯ GkzuõÀ AvÀ 
öÁÒøÍ £¢xUPÒ GkUP¨£h Pou Gvº£õº¨ø£ 
PshÔP. 

Or 

 (b) State and prove the additive property of cumulants. 

  SÂ¨¦PÎß ÷\ºUøP¨ £sø£ TÔ AuøÚ 
{¹¤UPÄ®. 

13. (a) Derive Renovsky formula for binomial distribution. 

  D¸Ö¨¦ £μÁ¼ß ÷μ÷ÚõÁìQ `zvμzøu Á¸Â. 

Or 

 (b) Derive the moments of the Poisson distribution. 

  £õ´\õß £μÁ¼ß u¸n[PøÍ Á¸Â. 

14. (a) Explain about the test of significance for large 
samples. 

  ö£›¯ ©õv›PÐUPõÚ •UQ¯zxÁ ÷\õuøÚ £ØÔ 
ÂÍUSP. 

Or 

 (b) Explain the following terms 

  (i) Statistic and parameter 

  (ii) Critical region 

  (iii) Standard error 

  (iv) Type I and Type II errors. 
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  ¤ßÁ¸® ö\õØTÖPøÍ ÂÍUSP. 

  (i) ¦ÒÎ°¯À ©ØÖ® AÍÄ¸ 

  (ii) •UQ¯©õÚ £Sv 

  (iii) {ø»¯õÚ ¤øÇ 

  (iv) ÁøP I ©ØÖ® ÁøP II ¤øÇPÒ. 

15. (a) Write the applications of t-distribution. 

  t-£μÁ¼ß £¯ß£õkPøÍ GÊxP. 

Or 

 (b) Derive M.G.F of 2χ  distribution. 

  2χ  £μÁ¼ß M.G.F ø¯ Á¸Â. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. The contents of urns I, II and III are as follows: 

 1 white, 2 red and 3 black balls, 

 2 white, 3 red and 1 black ball and 

 3 white, 1 red and 2 black balls. 

 One urn is chosen at random and two balls drawn. They 
happen to be white and red. What is the probability that 
they come from urns I, II or III? 
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 I, II, ©ØÖ® III P»\[PÎß EÒÍ £¢xPÎß GsoUøP 
¤ßÁ¸©õÖ  

 1 öÁÒøÍ 2 ]Á¨¦ ©ØÖ® 3 P¸¨¦ £¢xPÒ 

 2 öÁÒøÍ 3 ]Á¨¦ ©ØÖ® 1 P¸¨¦ £¢x ©ØÖ® 

 3 öÁÒøÍ 1 ]Á¨¦ ©ØÖ® 2 P¸¨¦ £¢xPÒ 

 J¸ P»\® ^μØÓ •øÓ°À ÷uº¢öukUP¨£mk Av¼¸¢x 
Cμsk £¢xPÒ GkUP¨£kQßÓÚ. AøÁ öÁÒøÍ ©ØÖ® 
]Á¨¦ {ÓzvÀ C¸UQßÓÚ. AøÁ P»\® I, II  AÀ»x III 
C¸¢x QøhUP¨£mhuØPõÚ {PÌuPøÁ PnUQkP. 

17. State and prove the addition theorem of expectation. 

 Pou Gvº£õº¨¤ß TmhÀ ÷uØÓzøu TÔ {¹¤UPÄ®. 

18. Derive the moments of normal distribution. 

 C¯À¦ £μÁ¼ß u¸n[PøÍ Á¸Â. 

19. In a year there are 956 births in a town A, of which 52.5% 
were males, while in towns A and B combined, this 
proportion in a total of 1406 births was 0.496. Is there 
any significant difference in the proportion of male births 
in the two towns? 

 J¸ Á¸hzvÀ A |PμzvÀ 956 SÇ¢øuPÒ ¤ÓUQßÓÚ, 
AvÀ 52.5% ÂÊUPõk Bs SÇ¢øuPÒ. A  ©ØÖ® B  
GßÓ Cμsk |Pμ[PøÍ JßÓõP GkzxU öPõshõÀ 
ö©õzu®  1406 SÇ¢øu ¤Ó¨¦PÎÀ  C¢u ÂQu® 0.496 
BS®. Cμsk |Pμ[PÎ¾® Bs SÇ¢øu ¤Ó¨¦ 
ÂQuzvÀ SÔ¨¤hzuUP ÷ÁÖ£õk EÒÍuõ GÚ Psk¤i. 

20. Below are given the gain in weights (in lbs) of goat fed on 
two diets A and B 

Gain in weight 

 Diet A : 25, 32, 30, 34, 24, 14, 32, 24, 30, 31, 35, 25 

 Diet B : 44, 34, 22, 10, 47, 31, 40, 30, 32, 35, 18, 21, 

 Diet B : 35, 29, 22 

 Test, if the two diets differ significantly as regards their 
effect on increase in weight. 
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 A ©ØÖ® B GßÓ Cμsk \›ÂQu EnøÁ Esq® 
BkPÎß Gøh AvP›¨¦ R÷Ç öPõkUP¨£mk EÒÍx. 

Gøh AvP›¨¦ 

 EnÄ A : 25, 32, 30, 34, 24, 14, 32, 24, 30, 31, 35, 25 

 EnÄ B : 44, 34, 22, 10, 47, 31, 40, 30, 32, 35, 18, 21, 

 EnÄ B : 35, 29, 22 

 Gøh AvP›¨£vÀ AÁØÔß •iøÁ¨ ö£õÖzuÁøμ 
Cμsk \›ÂQu EnÄPÐ® Po\©õP ÷ÁÖ£kQßÓÚ 
Gß£øu £›÷\õvUPÄ®. 

  
 
 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Write any two limitation of computer. 

 PoÛ°ß Áμ®¦PÒ H÷uÝ® Cμsk ©mk® GÊxP.  

2. Who is treated analytical engine? 

 £S¨£õ´Ä C¯¢vμzøu Psk¤izuÁº ¯õº? 

3. Find the number of views in MS-Word. 

 MS-÷ÁºmÀ EÒÍ view PÎß GsoUøP GzuøÚ? 

4. Write the extension for a word file. 

 MS&÷Áºm ÷Põ¨¤ß Â›ÂøÚ GÊx.  

5. Write the short cut key for creating chart in Excel. 

 GUöéÀ¼À Áøμ£h® E¸ÁõUP G¢u SÖUSa \õÂø¯ 
£¯ß£kzu»õ® GßÖ GÊx.  

6. Write the shortcut key for Edit Excel data. 

 GUöéÀ¼À uPÁÀ SÔ¨ø£ öuõS¨£uØS _¸USÁÈ \õÂ 
Gx GßÖ GÊxP.  

Sub. Code 
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7. What is a record in MS Access? 

 MS&AqP¼À J¸ £vÄ GßÓõÀ GßÚ? 

8. What is form in MS Access? 

 MS&AqP¼À £iÁ® GßÓõÀ GßÚ? 

9. How many views are available in a slide? 

 J¸ ]À¾ÂÀ GzuøÚ Põm]PÒ EÒÍÚ? 

10. Write the shortcut key for insert a new Slide. 

 J¸ ¦v¯ ]À¾øÁ ö\¸P |õ® £¯ß£kzx® SÖUSÁÈ 
vÓÄ ÷PõÀ GÊxP.  

 Part B  (5 × 5 = 25) 

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

11. (a) Differentiate between file and directory. 

  ÷Põ¨¦ ©ØÖ® øh›ø¯ ÷ÁÖ£kzxP.  

Or 

 (b) Explain briefly about History of computers. 

  PoÛ°ß Áμ»õøÓ Â›ÁõPÄ® öuÎÁõPÄ® 
GÊxP.  

12. (a) Discuss the different options used in page setup of 
MS Word with example. 

  MS ÷ÁºiÀ £UPzøu Aø©UP £¯ß£kzu¨£mh 
£À÷ÁÖ Â¸¨£z ÷uºÄPøÍ ÂÁ›.  

Or 

 (b) Describe the method for copying and deleting 
selected text in MS Word. 

  MS ÷ÁºiÀ öu›Ä ö\´u ö\´vø¯ |PÀ ©ØÖ® 
}US® •øÓø¯ ÂÁ›UP.  
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13. (a) Explain the method for creating chart. 

  MS GUöéÀ¼À Áøμ£h® Áøμ²® •øÓø¯ ÂÁ›.  

Or 

 (b) Explain the formatting numbers in Excel. 

  MS GUöéÀ¼À GsPøÍ ÁiÁø©¨£x £ØÔ ÂÁ›.  

14. (a) Write the steps involved in creating report. 

  Report I E¸ÁõUS® £i {ø»PøÍ GÊxP.  

Or 

 (b) How do you create database in Access? 

  Access À database I GÆÁÍÄ E¸ÁõUSÁõ´? 

15.  (a) Explain how to animate text and objects. 

  MS&£Áº£õ´sm EøμUS® ©ØÖ® ö£õ¸ÐUS® 
GÆÁõÖ E°¹mkÁõ´ Gß£øu ÂÁ›.  

Or 

 (b) Explain slide sorter view in power point. 

  MS&£Áº£õ°sm ìø»iÀ Á›ø\¯õUPU Põm]ø¯ 
GÆÁõÖ E¸ÁõUSÁõ´ Gß£øu ÂÁ›.  

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Explain the various classifications of computer. 

 Po¨ö£õÔ°ß £À÷ÁÖ ÁøP¨£õmiøÚ ÂÍUSP. 

17. What are the spell and grammer checking facilities 
available in word? Explain with example.  

 ÷Áºm BÁnzvÀ EÒÍ ö\õÀ ©ØÖ® C»UPn ÷\õuøÚ 
Á\vPÒ ¯õøÁ? GkzxUPõmkhß ÂÁ›.  
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18. Explain the different types of function in Excel with 
example. 

 GUöé¼À EÒÍ £»ÁøP¯õÚ \õºø£¨ £ØÔ 
GkzxUPõmkhß ÂÁ›.  

19. Write a note on various Microsoft Access Objects.  

 Microsoft AccessÀ £À÷ÁÖ ObjectPÒ £ØÔ SÔ¨¦ ÁøμP.  

20. Write an essay on adding animation to Slides. 

 C¯[S £hzøu GÆÁõÖ ÷©¾® ÷©¾® ÷\º¨£õ´ GßÖ 
J¸ Pmkøμø¯ GÊxP.  

________________ 
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 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Find the H.C.F. of 108, 288 and 360. 

 108, 288 ©ØÖ® 360&À H.C.F ø¯ PõsP. 

2. Find the L.C.M. of 72, 108 and 2100. 

 72, 108 ©ØÖ® 2100&À L.C.Mø¯ PõsP. 

3. Evaluate 07.035 ÷ . 

 07.035 ÷  ø¯ Psk¤i. 

4. Simplify 5005 – 5000 + 10. 

_¸USP : 5005 – 5000 + 10. 

5. Evaluate ( ) 5300032.0 . 

 ( ) 5300032.0 &ø¯ Psk¤i. 

6. What percent of 7.2 kg is 18 gms? 

 7.2 kg&À GzuøÚ \uÃu® 18 gms? 

Sub. Code 
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7. If 9:5: =ba  and 7:4: =cb , find cba :: . 

 9:5: =ba  ©ØÖ® 7:4: =cb  GÛÀ cba :: &ø¯U PõsP. 

8. In a throw of a coins find the probability of getting a 
head.  

J¸ |õn¯zvß GÔu¼À, uø»ø¯¨ ö£ÖÁuØPõÚ 
{PÌuPøÁU PshÔ¯Ä®. 

9. Find the average of first 20 multiples of 7. 

7ß •uÀ 20 ©h[SPÎß \μõ\›ø¯ PshÔ¯Ä®. 

10. Find the average of first 40 natural numbers. 

•uÀ 40 C¯À GsPÎß \μõ\›ø¯ PshÔ¯Ä®. 

 Part B (5 × 5 = 25) 

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

11. (a) Evaluate 16951248 ++ . 

   16951248 ++ &ø¯ Psk¤i. 

Or 

 (b) Evaluate 2976.175 . 

   2976.175 &ø¯ Psk¤i. 

12. (a) Simplify : 
51466123
861844

×−×
−−×+

. 

   _¸USP : 
51466123
861844

×−×
−−×+

. 

Or 

 (b) Evaluate : 9.4309.136 ÷ .  

   9.4309.136 ÷ &ß ©v¨ø£ PõsP. 
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13. (a) Which is larger 2  or 3 3 ? 

   2  AÀ»x 3 3 &À GøÁ ö£›¯øÁ ? 

Or 

 (b) Evaluate 28% of 450 + 45% of 280. 

   28%&À 450 + 45%&À 280&ß ©v¨ø£ PõsP. 

14. (a) If 4:3: =yx , find ( ) ( )yxyx 25:54 −+ . 

   4:3: =yx  GÛÀ ( ) ( )yxyx 25:54 −+  Psk¤i. 

Or 

 (b) A bag contains 6 white and 4 black balls. Two balls 

are drawn at random. Find the probability that they 

are of the same colour. 

   J¸ ø£°À 6 öÁÒøÍ ©ØÖ® 4 P¸¨¦ £¢xPÒ 

EÒÍÚ. Cμsk £¢xPÒ ^μØÓ •øÓ°À 

Áøμ¯¨£kQßÓÚ. AøÁ J÷μ {ÓzvÀ 

C¸¨£uØPõÚ {PÌuPøÁ PshÔP. 

15. (a) Rajeev’s age after 15 years will be 5 times his ages  

5 years back. What is the present age of Rajeev? 

   15 BskPÐUS¨ ¤ÓS μõãÂß Á¯x 5 

BskPÐUS •ß¦ AÁμx Á¯øu 5 ©h[S 

AvP›US®. μõãÂß uØ÷£õøu¯ Á¯vÀ GßÚ? 

Or 

 (b) Find the average of first 20 multiples of 7. 

   7&ß •uÀ 20 ©h[SPÎß \μõ\›ø¯ PshÔ¯Ä®. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Simplify 
81
16

144
25

729
225 +− . 

_¸USP: 
81
16

144
25

729
225 +− . 

17. Simplify : 337.62 + 8.591 + 34.4. 

_¸USP : 337.62 + 8.591 + 34.4. 

18. A man sells an article at a profit of 25%. If he had bought 
it at 20% less and sold if for Rs. 10.50 less, he would have 
gained 30%. Find the cost price of the article. 

J¸ |£º J¸ ö£õ¸øÍ 25% »õ£zvÀ ÂØQÓõº. AÁº 
Aøu 20% SøÓ¢u Âø»°À Áõ[Q, ¹. 10.50 SøÓÁõP 
ÂØÔ¸¢uõÀ 30% »õ£® Qøhzv¸US®. GÛÀ, A¢u 
ö£õ¸Îß Áõ[Q¯ Âø»ø¯U PõsP. 

19. If 
543
CBA ==  , find CBA :: . 

 
543
CBA ==  GÛÀ CBA :: &ø¯ PõsP. 

20. What was the day of the week on 4th June, 2002? 

áüß 4, 2002 AßÖ Áõμzvß |õÒ GßÚ? 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. If a  and b  are parallel then find ba × ? 

 a  ©ØÖ® b  Cøn¯õP C¸¢uõÀ ba × ß ©v¨¦ PõsP. 

2. If kziyixr


++=  then find r⋅∇ ? 

 kziyixr


++=  GÛÀ r⋅∇ ß ©v¨¦ PõsP. 

3. If ( ) 32,, yzxyzyx +=φ  then find grad φ ? 

 ( ) 32,, yzxyzyx +=φ  GÛÀ grad φ IU PõsP. 

4. Define curl. 

 curl Áøμ¯Ö. 

Sub. Code 
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5. Find the value of  ⋅
c

rdf 
 where c  is the straight line 

joining (0, 0) and (1, 1) and jxyixf


−= 2 . 

 jxyixf


−= 2  ©ØÖ® c  Gß£x (0, 0) ©ØÖ® (1, 1)I 

CønUS® ÷|º÷Põk GÛÀ  ⋅
c

rdf 
ß ©v¨¦ Psk¤i. 

6. Write Laplacian operator. 

 »õ¨»ê¯ß B¨÷μmhøμ GÊx. 

7. Define Surface integral. 

 ÷©Ø£μ¨¦ J¸[Qøn¨¦ Áøμ¯Ö. 

8. Define volume integral. 

 PÚAÍÄ öuõøP°hø» Áøμ¯Ö. 

9. Write the Cartesion form of the Gauss divergence 
theorem. 

 Põì Â›Ä ÷uØÓzvß Põºj]¯ß ÁiÁzøu GÊxP. 

10. Define Stoke’s theorem. 

 ì÷hõUì ÷uØÓzøu Áøμ¯Ö. 

 Part B  (5 × 5 = 25) 

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

11. (a) Prove that ( ) r
dt
du

dt
druru

dt
d ×+=×  

  ( ) r
dt
du

dt
druru

dt
d ×+=×  GÚ {ÖÄP. 

Or 



S–0087 

  

  3

 (b) Prove that  

  

[ ] ][ hg
dt
dfh

dt
dgf

dt
dhgfhgf

dt
d +



+



=

 

[ ] ][ hg
dt
dfh

dt
dgf

dt
dhgfhgf

dt
d +



+



=

 GÚ {ÖÄP. 

12. (a) If ( ) zkxxjizy cossin +++=∇φ  find φ . 

  ( ) zkxxjizy cossin +++=∇φ  GÛÀ φ I Psk¤i. 

Or 

 (b) Prove that ( ) 2−= nn nrrgrad . 

  ( ) 2−= nn nrrgrad  GÚ {ÖÄP. 

13. (a) Find the work done by the force 
kxjzixyF


1053 +−=  along the curve c , 12 += tx , 
32 ,2 tzty ==  from 1=t  to 2=t . 

  1=t ¼¸¢x 2=t  Áøμ 12 += tx , 32 ,2 tzty ==  GßÓ 

c  ÁøÍÁøμ°ß «x kxjzixyF


1053 +−=  GßÓ 
Âø\ ö\´u ÷Áø»ø¯U PõsP. 

Or 

 (b) Evaluate  ⋅
C

drf  where ( ) ( )jyxiyxf 2222 −++=  and 

c  is the curve 2xy =  joining (0, 0) and (1, 1) 

  ( ) ( )jyxiyxf 2222 −++=  GßÓ öÁUh¸US 2xy =  
GßÓ ÁøÍÁøμUS® (0, 0) ©ØÖ® (1, 1) GßÓ 

¦ÒÎPøÍ CønUS® cß «x  ⋅
C

drf I ©v¨¤kP. 
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14. (a) Evaluate   ⋅
s

dsnf 
 where ( ) kyzjxiyxf


222 +−+=  

and s  is the surface of the plane 622 =++ zyx  in 

the first octant. 

  ( ) kyzjxiyxf


222 +−+=  ©ØÖ® s  Gß£x •uÀ 

PõÀ£Sv°À 622 =++ zyx  GßÓ uÍzvß 

öÁÎ¨£μ¨¦ GÛÀ   ⋅
s

dsnf 
ß ©v¨¦ PõsP. 

Or 

 (b) Prove that for a closed surface S ,   =⋅
s

vdsnr 3 . 

  S  Gß£x J¸ ‰i¯ ÷©Ø£μ¨¦ GÛÀ   =⋅
s

vdsnr 3  

GÚ {¹¤. 

15.  (a) Verify Stoke’s theorem for ( ) jxyiyxf


222 +−=  in 

the rectangular region byaxyx ==== ,,0,0 . 

  byaxyx ==== ,,0,0  GßÓ ö\ÆÁP¨£Sv°À, 

( ) jxyiyxf


222 +−=  GßÓ öÁUh¸US ì÷hõUì 

÷uØÓzøu \›£õºUP. 

Or 

 (b) Verify Green’s theorem for the function 

( ) jxyiyxf


222 =+=  and c  is the rectangle in the xy  

plane bounded by byyaxx ==== ,0,,0 . 

  ( ) jxyiyxf


222 =+=  GßÓ \õº¦ öÁUhõ¸US, c  

GßÓ ¦ÒÎPÒ byyaxx ==== ,0,,0  GßÓ 

÷|º÷PõkPÍõÀ `Ç¨£mh J¸ ö\ÆÁPzvøÚU 
öPõsk QŸßì ÷uØÓzøu \›£õºUP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. If ar =  wtbwt sincos +  where ba,  are constant vectors 

and w  is a constant, prove that ( )baw
dt
drr ×=×  and 

02
2

2

=+ rw
dt
rd

. 

 ar =  wtbwt sincos + , CvÀ a  ©ØÖ® b  Gß£Ú ©õÔ¼ 

öÁUhºPÒ ÷©¾® w  Gß£x J¸ ©õÔ¼ GÛÀ 

( )baw
dt
drr ×=×  ©ØÖ® 02

2

2

=+ rw
dt
rd

 GÚ {ÖÄP. 

17. Show that 
rr

rdiv
rr

rdiv 






22 =






⋅=






 . 

 
rr

rdiv
rr

rdiv 






22 =






⋅=






  GÚ {¹¤UP. 

18. Evaluate 
( )

( )

 ⋅
2,4

1,1

drf  where ( ) ( )jxyiyxf


−++=  along (i) the 

parabola xy =2  (ii) the straight line joining (1,1) and  

(4, 2). 

 ( ) ( )jxyiyxf


−++=  GßÓ öÁUh¸US (i) xy =2  GßÓ 

£μÁøÍ¯® (ii) (1,1) ©ØÖ® (4, 2) CÁØøÓ CønUS® 

÷|º÷PõkPÒ, CÁØÔß «x 
( )

( )

 ⋅
2,4

1,1

drf I ©v¨¤kP. 
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19. Evaluate   ⋅ndsf  where ( ) kyjxiyzxf 22 23 +−−=  and s  

is surface of the cube bounded by 0,0,0 === zyx , 
ayax == ,  and az = . 

 0,0,0 === zyx , ayax == ,  ©ØÖ® az =  CÁØÓõÀ 

`Ç¨£mh PÚ \xμzvØS ( ) kyjxiyzxf 22 23 +−−=  I 

øÁzx   ⋅ndsf I ©v¨¤kP. 

20. Use Green’s theorem to evaluate ( ) +
c

dyyydxx 32  where 

c  is the closed path formed by xy =  and 3xy =  from 
( )0,0  to ( )1,1   

 xy =  ©ØÖ® 3xy =  GßÓ ÁøÍ£μ¨¤ØS® ‰i¯ 

£õøu°À ( )0,0  •uÀ ( )1,1  Áøμ c  GßÓ Cøh£mh 

£Svø¯ ( ) +
c

dyyydxx 32  QŸßì ÷uØÓzøu¨ £¯ß£kzv 

©v¨¤kP. 
———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Solve : pyx log2 += . 

 wºUP : pyx log2 += . 

2. Solve : ( ) 0452 =+− yDD . 

 wºUP : ( ) 0452 =+− yDD . 

3. How will you find 
αθ −

X
? 

 
αθ −

X
&ø¯ GÆÁõÖ Põs£õ´? 

4. Find the complementary function of 
( ) 422 128 xyxDDX =++ . 

 ( ) 422 128 xyxDDX =++ &ß {μ¨¦a \õº¦ PõsP. 

5. Solve : 22 y
dz

xz
dy

zy
xdx == . 

 wºUP : 22 y
dz

xz
dy

zy
xdx == . 

Sub. Code 
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6. Write the criterion of Integrability. 
 öuõøP°h¼ß Áμß•øÓø¯ GÊxP. 

7. Eliminate the arbitrary function from ( )22 yxfz +=  . 

 ( )22 yxfz += &¼¸¢x ÂvUPmk¨£õhØÓ \õºø£ }USP. 

8. Define : singular Integral. 
 Áøμ¯Ö : uÛz öuõøP±k. 

9. Solve : pqqypxz ++= . 

 wºUP : pqqypxz ++=  

10. Solve : 22qyp = . 

 wºUP : 22qyp = . 

 Part B  (5 × 5 = 25) 

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

11. (a) Solve : ( ) ++−+−+ dyexeyxyxyx xy 22232 31242  

( ) 0244212 23322 =−+−++ dxeyeyxxyyx yx  

  wºUP :  

  ( ) ++−+−+ dyexeyxyxyx xy 22232 31242  

( ) 0244212 23322 =−+−++ dxeyeyxxyyx yx  

Or 

 (b) Solve : 12 =+ p
dx
dpy . 

  wºUP : 12 =+ p
dx
dpy .  

12. (a) Solve : 22 yx
dz

xyz
dy

xzy
dx

+
=

+
=

−
. 

  wºUP : 22 yx
dz

xyz
dy

xzy
dx

+
=

+
=

−
. 

Or 
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 (b) Solve : ( )2

2
yx
dx

yz
dy

xz
dx

+
== . 

  wºUP : ( )2

2
yx
dx

yz
dy

xz
dx

+
== . 

13. (a) Solve : ( ) 2

344 2
12

xeyxxyy =−+− . 

  wºUP : ( ) 2

344 2
12

xeyxxyy =−+− . 

Or 

 (b) Solve ( ) 021 12
2 =+++ yxyyx  by changing the 

independent variable. 

  \õº£ØÓ ©õÔø¯ ©õØÔ ( ) 021 12
2 =+++ yxyyx &I 

wºUP.  

14. (a) Solve : ( ) ( ) ( )2222 yxzzxqyzypx −=+−+ . 

  wºUP : ( ) ( ) ( )2222 yxzzxqyzypx −=+−+ . 

Or 

 (b) Eliminate the arbitrary function f and φ  from 
( ) ( )ayxzyxfz −++= φ . 

  ( ) ( )ayxzyxfz −++= φ &À C¸¢x f ©ØÖ® φ  GßÓ 
\õº¦PøÍ }USP.  

15.  (a) Solve : ( ) 22222 yxqpz +=+ . 

  wºUP : ( ) 22222 yxqpz +=+ . 

Or 

 (b) Solve by thing charpit’s method 
022222 =+−−+ xyqypxqp . 

  \õº¤mì •øÓø¯ £¯ß£kzv wºUP : 

022222 =+−−+ xyqypxqp . 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Solve : ( ) ( ) 022 322 =−++ dyxyxdxyxy . 

 wºUP : ( ) ( ) 022 322 =−++ dyxyxdxyxy . 

17. Solve : 0sin22

2

=+−+ tx
dt
dy

dt
xd

 

     0cos22

2

=+−− ty
dt
dx

dt
yd

 

 wºUP : 0sin22

2

=+−+ tx
dt
dy

dt
xd

 

     0cos22

2

=+−− ty
dt
dx

dt
yd

. 

18. Using the method of variation of parameters.  
Solve : ( ) xyD 22 tan1 =+ . 

 xøn¯»S ©õÖuÀ •øÓø¯¨ £¯ß£kzv wºUP : 

 ( ) xyD 22 tan1 =+ . 

19. Solve : ( ) ( ) yxqxzpzy +=+++ . 

 wºUP : ( ) ( ) yxqxzpzy +=+++ . 

20. Solve by charpits method: 012222 =+−−+ qypxqp . 

 \õº¤mì •øÓ°À wºUP : 012222 =+−−+ qypxqp .  

———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. What is the World Wide Web (WWW)? 

 E»PÍõÂ¯ Cøn¯® (WWW) GßÓõÀ GßÚ? 

2. Mention any two free web editors other than Notepad++. 

 Notepad++ uÂμ ©ØÓ Cμsk C»Á\ Áø» GimhºPøÍ 
SÔ¨¤kP. 

3. What is the basic structure of an HTML document? 

 HTML BÁnzvß Ai¨£øh Aø©¨¦ GßÚ? 

4. What is the purpose of HTML tables? 

 HTML AmhÁøn°ß ÷|õUP® GßÚ? 

5. Name the three types of CSS. 

 CSS&ß ‰ßÖ ÁøPPøÍ GÊxP. 

6. Define the role of CSS in Web Design. 

 CSS Áø» ÁiÁø©¨¤À ÁQUS® £[S GßÚ? 

Sub. Code 
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7. Explain CSS positioning properties. 

 CSS {ø»ø©¯õUP £s¦PøÍ ÂÍUPÄ®. 

8. What is the purpose of a CSS image gallery? 

 CSS £hzöuõS¨ø£ E¸ÁõUSÁuß ÷|õUP® GßÚ? 

9. List any two operators in JavaScript. 

 JavaScript&À £¯ß£kzx® H÷uÝ® Cμsk ö\¯¼PøÍU 
TÖP. 

10. Mention any two basic form validations in JavaScript. 

 JavaScript&À Cμsk Ai¨£øh £iÁ \›£õº¨¦PøÍ 
SÔ¨¤kP. 

 Part B  (5 × 5 = 25) 

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

11. (a) Explain the concept of responsive web design and 
why it is important for modern web development. 

  £v»ÎUPUTi¯ Cøn¯ ÁiÁø©¨¦ £ØÔ²®, Ax 
|ÃÚ Áø» ÁÍºa]US Hß •UQ¯® Gß£x £ØÔ²® 
ÂÍUSP. 

Or 

 (b) How client - side and server - side scripting 
language contribute to the functionality of a 
website? 

  Cøn¯ ÁÍºa]°À QøÍ¯sm – £UP® ©ØÖ® 
\ºÁº – £UP® £iÁ ö©õÈPÎß £[S GßÚ? 

12. (a) What are the essential tags required to create a 
simple HTML page? 

  GÎ¯ HTML £UP® E¸ÁõUP ÷uøÁ¯õÚ SÔa 
ö\õØPÒ £ØÔ GÊxP. 

Or 
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 (b) Discuss the different types of lists in HTML, 
including ordered list and unordered list. 

  HTML&À EÒÍ £À÷ÁÖ £mi¯ÀPøÍ ÂÁ›UPÄ®, 
CvÀ JÊ[Pø©UP¨£mh ©ØÖ® JÊ[PØÓ 
£mi¯ÀPøÍ ÂÁ›UPÄ®. 

13. (a) Explain the importance of CSS compared to inline 
HTML styling. 

  HTML&ß EÒÍP ìøh¼[ Ehß J¨¤mk CSS&ß 
•UQ¯zxÁzøu ÂÍUSP. 

Or 

 (b) Explain the CSS border properties and explain how 
to set border width, style with examples.  

  CSS GÀø» £s¦PÒ £ØÔ²® GÀø»°ß AP»®, 
ÁiÁ® Aø©UPÄ® GkzxUPõmkhß ÂÍUSP. 

14. (a) Discuss the different positioning properties in CSS. 

  CSS {ø»ø©¯õUP £s¦PøÍ Â›ÁõP ÂÍUPÄ®. 

Or 

 (b) What techniques can be used to design a simple 
navigation menu with CSS? 

  CSS&I £¯ß£kzv GÎ¯ ÁÈPõmi £mi¯ø» 
ÁiÁø©US® •øÓPøÍ ÂÍUSP. 

15.  (a) Explain the concept of variables in JavaScript and 
How it declared? 

  JavaScript&À EÒÍ ©õÔPÒ £ØÔ²®, Ax G¨£i 
AÔÂUP¨£kQÓx Gß£x £ØÔ²® ÂÍUSP. 

Or 

 (b) Explain the significance of events in JavaScript. 

  JavaScript&À {PÌÄPÎß •UQ¯zxÁzøu 
ÂÍUPÄ®. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Define : WWW. Explain its components such as websites 
and web pages. 

 Áøμ¯Ö : WWW. Auß •UQ¯ TÖPÍõÚ Áø»z uÍ[PÒ 
©ØÖ® Áø»¨£UP[PøÍ ÂÍUPÄ®. 

17. Describe the various formatting tags in HTML and its 
purpose.  

 HTML&À EÒÍ öÁÆ÷ÁÖ ÁøP¯õÚ ÁiÁø©¨¦ 
SÔaö\õØPøÍ²® AÁØÔß ÷|õUPzøu²® ÂÁ›UPÄ®. 

18. Describe various CSS properties that can be used in 
styling web pages.  

 CSS&À Cøn¯ £UP[PøÍ ÁiÁø©UP £¯ß£k® 
£s¦PÒ £ØÔ Â›ÁõP ÂÍUSP. 

19. What are the key CSS properties and layout techniques 
used in design an effective image gallery? 

 uμ©õÚ £höuõS¨ø£ ÁiÁø©UP ÷uøÁ¯õÚ •UQ¯ CSS 
£s¦PÒ ©ØÖ® ~m£[PøÍ TÖP. 

20. Describe the types of pop-up boxes available in JavaScript 
and their uses. 

 JavaScript £õ¨A¨ ö£miPÎß ÁøPPøÍ²® Auß 
£¯ß£õmøh²® ÂÍUSP. 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. How do you open the SPSS editors and load a data file? 

SPSS Gimhøμ vÓ¢x, J¸ uμÄU ÷Põ¨ø£ ö£ÖÁx 
G¨£i? 

2. How are missing values handled in SPSS? 

SPSS&À ©õÖ£mh uμ[PøÍ GÆÁõÖ øP¯õÍ»õ®? 

3. How do you create a scatter plot in SPSS? 

SPSS&À J¸ ìPõmhº ¨Íõm E¸ÁõUSÁx G¨£i? 

4. When should you use a pie chart in data visualization? 

ø£ Áøμ£h® G¨÷£õx £¯ß£kzu¨£kQÓx? 

5. What are measures of dispersion? 

£μÁ¼ß AÍÃkPÒ GøÁ? 

6. What is a one-sample t-test used for? 

J¸ ©õv› t-÷\õuøÚ GuØPõP £¯ß£kQÓx? 

Sub. Code 
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7. What is Spearman’s Correlation? 

ì¤¯º÷©ß öuõhº¦ GßÓõÀ GßÚ? 

8. How does two-way ANOVA differ from one-way ANOVA? 

J¸ ÁÈ ANOVA ©ØÖ® C¸ÁÈ ANOVA Cøh°»õÚ 
Âzv¯õ\® GßÚ? 

9. How does multiple regression differ from linear 
regression? 

£»©õÔ¼ ›Uöμåß ©ØÖ® ÷|›¯À ›Uöμåß Cøh÷¯ 
EÒÍ Âzv¯õ\® GßÚ? 

10. How do you interpret p-value in 2χ - test? 

 2χ &÷\õuøÚ°À P&©v¨¦ GÆÁõÖ ÂÍUP¨£kQÓx? 

 Part B (5 × 5 = 25) 

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

11. (a) Describe the process of opening the SPSS editor and 
loading a data file for analysis. 

   SPSS Gimhøμz vÓ¢x, J¸ uμÄU ÷Põ¨ø£ HØÔ 
£S¨£õ´Ä ö\´²® ö\¯À•øÓø¯ ÂÁ›UPÄ®. 

Or 

 (b) How can data be edited and manipulated in SPSS? 
Give examples. 

   SPSS&À uμÄPøÍ GÆÁõÖ v¸zv ©õØÓ»õ®? 
GkzxUPõmk u¸P. 

12. (a) Describe the process of creating bar chart in SPSS. 

   SPSS&À £õº Áøμ£h® E¸ÁõUS® ö\¯À•øÓø¯ 
ÂÍUPÄ®. 

Or 
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 (b) Describe the uses of scatter plots in SPSS.  

   SPSS&À ìPõmhº ¨Íõm Gß£uß £¯ßPÒ SÔzx 
ÂÍUSP. 

13. (a) Describe how measures of central tendency is 
calculated in SPSS. 

   ø©¯¨ £μÁ¼ß AÍÃkPøÍ SPSS&À GÆÁõÖ 
PnUQkÁx Gß£øu ÂÁ›UPÄ®. 

Or 

 (b) What is skewness and kurtosis? How they are 
interpred in SPSS? 

   ö\õÎÄ ©ØÖ® Sº÷hõ]ì GßÓõÀ GßÚ? SPSS&À 
CøÁ GÆÁõÖ ÂÍUP¨£kQßÓÚ? 

14. (a) Explain how two-way ANOVA processed and used. 

   C¸ÁÈ ANOVA GÆÁõÖ ö\¯À£kQÓx ©ØÖ® 
Auß £¯ß£õkPÒ SÔzx ÂÍUSP. 

Or 

 (b) Explain the concept of rank correlation and how it is 
calculated in SPSS? 

   uμÁ›ø\ öuõhº¦ GßÓõÀ GßÚ? SPSS ‰»® Cøu 
GÆÁõÖ PnUQkÁx? 

15. (a) How is regression analysis useful in making 
predictions? Give example. 

   £S¨£õ´ÂÀ ›Uöμåß •øÓ £¯ÝÒÍuõP 
C¸¨£uØPõÚ ÁÈ•øÓPøÍ GkzxUPõmkhß 
ÂÍUSP. 

Or 
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 (b) Describe the steps involved in conducting a 2χ  - test 
in SPSS. 

   SPSS&À 2χ  ÷\õuøÚ |hzx® |hÁiUøPPÎß 
£i{ø»PøÍ ÂÁ›UPÄ®. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. What are some challenges faced while working with SPSS 
and how can they be resolved? 

SPSS E£÷¯õPzvÀ \¢vUP¨£k® \ÁõÀPÒ GßÚ? 
AÁØøÓ G¨£i wºÁx? 

17. Compare and contrast different chart types in SPSS. 

SPSS&À EÒÍ ÷ÁÖ£mh ÂÍUP¨£h® ÁøPPøÍ 
ÂÁ›zx ÂÍUPÄ®. 

18. How do descriptive statistics complement t-tests in data 
analysis using SPSS? 

SPSS&À t&÷\õuøÚPÐhß ÂÁμn ¦ÒÎ°¯À G¨£i 
Cøn¢x ö\¯À£kQÓx? 

19. How do you visualize the relationship between two 
variables using scatter plots in SPSS? 

SPSS&À ìPõmhº ¨Íõm ‰»® Cμsk ©õÔ¼PÐUS 
Cøh°»õÚ öuõhºø£ GÆÁõÖ Põm]¨£kzxÁx? 

20. Explain how multiple regression differs from linear 
regression with an example.  

£» ©õÔ¼ ›Uöμåß ÷|›¯À ›UöμåÛ¼¸¢x GÆÁõÖ 
©õÖ£kQÓx Gß£øu GkzxUPõmkhß ÂÍUPÄ®. 

——————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Write any two applications of O.R. 

 O.R. ß H÷uÝ® C¸ £¯ß£õkPøÍ GÊxP. 

2. Define : Linear programming problem. 

 Áøμ¯Ö. ÷|›¯À vmhU PnUS. 

3. What is a slack variable? 

 £ØÓõUSøÓ ©õÔ GßÓõÀ GßÚ? 

4. State any two uses of artificial variable. 

 ö\¯ØøP ©õÔ°ß C¸ £¯ßPøÍU TÖP. 

5. Define initial basic feasible solution to a T.P. 

 J¸ T.P ß Bμ®£ Ai¨£øh ö\´uUP wºøÁ Áøμ¯Ö. 
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6. Write the dual 

 Min 321 864 xxxz ++=  

 S.T. 03213121 ,,,52,33 >≥+≥+ xxxxxxx . 

 C¸©zøu GÊxP. 

 Min 321 864 xxxz ++=  

 S.T. 03213121 ,,,52,33 >≥+≥+ xxxxxxx . 

7. State a transportation problem. 

 J¸ ÷£õUSÁμzxU PnUøPU TÖP. 

8. What is the method which is used to find the optimal 

solution to an A.P.? 

 JxURmkU PnUQß Ezu©z wºÄ Põn EuÄ® •øÓ 

¯õx? 

9. What is a sequencing problem? 

 Á›ø\ ©õØÖ PnUS GßÓõÀ GßÚ? 

10. Define : Total elapsed time, idle time. 

 Áøμ¯Ö. ö©õzu Áøμ¯ ÷|μ® ÷Áø»¯ØÓ Bμ®. 

 Part B  (5 × 5 = 25) 

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

11. (a) Explain the features of O.R. 

  O.R. ß ]Ó¨¤¯À¦PøÍ ÂÁ›. 

Or 
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 (b) Solve Graphically : 

  Max 21 1040 xxz +=  

  Subject to 3000612 21 ≤+ xx  

    

0,

900032

2000104

21

21

21

≥
≤+

≤+

xx
xx
xx

 

  Áøμ£h •øÓ°À wºUP. 

  «¨ö£›uõUSP. 21 1040 xxz +=  

  Pmk¨£õkPÒ  

  3000612 21 ≤+ xx  

  

0,

900032

2000104

21

21

21

≥
≤+

≤+

xx
xx
xx

 

12. (a) Explain two-phase method. 

  C¸–{ø» •øÓø¯ ÂÁ›. 

Or 

 (b) Using dual simplex method solve 

  Min 21 xxz +=  

  Subject to 22 21 ≥+ xx  

    
0,

1

21

21

≥
≥−−

xx
xx

 

 C¸ø© ]®¨ö»Uì •øÓø¯ £¯ß£kzv wºÄ ö\´P. 

 «a]Ö 21 xxz +=  

 Pmk¨£õkPÒ 22 21 ≥+ xx  

  
0,

1

21

21

≥
≥−−

xx
xx
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13. (a) Solve using North West corner rule 

      Supply

 2 11 10 3 7 4

 1 4 7 2 1 8

 3 9 4 8 12 9

Demand 3 3 4 5 6

  Áh÷©ØS ‰» Âv¨£i wºUP. 

      ÁÇ[PÀ

 2 11 10 3 7 4
 1 4 7 2 1 8

 3 9 4 8 12 9
÷uøÁ 3 3 4 5 6 

Or 

 (b) Explain the mathematical formulation of a T.P.  

  J¸ T.P. ß Pou ÁiÁø©¨ø£ ÂÍUSP. 

14. (a) Solve the assignment model : 
















22191510
1917138
32282418

. 

  JxURmk ©õv›ø¯ wºUP 

















22191510
1917138
32282418

. 

Or 

 (b) Give the procedure for obtaining an optimal solution 
to an assignment problem. 

  J¸ JxURmk PnUQß Ezu©z wºÄ  ö£ÖÁuØPõÚ 
•øÓø¯U öPõk. 
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15.  (a) Explain solving a sequencing problem. 

  Á›ø\ •øÓ PnUøP wº¨£x SÔzx ÂÍUSP. 

Or 

 (b) Explain the graphical method of operations of two 

jobs on K machines. 

  K C¯¢vμ[PÎß «x C¸ ÷Áø»PÎß 

ö\¯À£õkPÐUS Áøμ£h •øÓø¯ ÂÁ›. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Solve by simplex method 

 Max 212 xxz +=  

 Subject to 102 21 ≤+ xx  

   

0,

12

2

6

21

21

21

21

≥
≤−

≤−
≤+

xx
xx
xx
xx

 

 ]®£ÍUì •øÓ°À wºUP. 

 «¨ö£›uõUSP 212 xxz +=  

 Pmk¨£õkPÒ 

 102 21 ≤+ xx  

 

0,

12

2

6

21

21

21

21

≥
≤−

≤−
≤+

xx
xx
xx
xx
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17. Solve by dual simplex method. 

 Min 21 1620 xxz +=  

 Subject to 122 21 ≥+ xx  

   

0,

6

5.2

172

21

2

1

21

≥
≥
≥
≥+

xx
x
x
xx

 

 C¸ø© ]®¨ö»Uì •øÓø¯ £¯ß£kzv wºÄ ö\´P. 

 «a]›uõUS 21 1620 xxz +=  

 Pmk¨£õkPÒ 122 21 ≥+ xx  

   

0,

6

5.2

172

21

2

1

21

≥
≥
≥
≥+

xx
x
x
xx

 

18. Find the optimal solution by the transportation problem 
in below : 

     Supply

 1 2 3 4 6

 4 3 2 0 8

 0 2 2 1 10

Demand 4 6 8 6 

  

 RÌ EÒÍ ÷£õUSÁμzx PnUQß EP¢u wºÄ PõsP. 

     ÁÇ[PÀ

 1 2 3 4 6

 4 3 2 0 8

 0 2 2 1 10
÷uøÁ 4 6 8 6
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19. Solve the assignment problem : 



















20253030

10352040
15203040
30405060

. 

 JxURmk PnUøP wºUP 



















20253030

10352040
15203040
30405060

. 

20. Solve the following sequencing problem for an optimal 
solution. 

 Job 1 2 3 4 5

M1 5 7 6 9 5

M2 2 1 4 5 3Machines

M3 3 7 5 6 7

 RÌÁ¸® Á›ø\ ©õØÖU PnUQß Ezu©z wºÄ Põs£uØS 
wºUP. 

 ÷Áø» 1 2 3 4 5
M1 5 7 6 9 5
M2 2 1 4 5 3C¯¢vμ[PÒ

M3 3 7 5 6 7

 
———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2025 

Fourth Semester 

Mathematics 

ELEMENTS OF MATHEMATICAL ANALYSIS 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define convergent sequence. 

 J¸[S® öuõhøμ Áøμ¯Ö. 

2. Show that 





+
−

23
72

n
n

 is a monatomic increasing sequence. 

 





+
−

23
72

n
n

&Cx J¸ ÷£õUS HÖ® öuõhº GÚ {øÓÄP. 

3. Define Cauchy sequence. 

 Põæ Á›ø\ø¯ Áøμ¯Ö. 

4. What is a monotonic sequence? 

 J¸ ÷£õUS Á›ø\ GßÓõÀ GßÚ? 

5. Define the sequence of partial sums. 

 £Sv TkuÀ öuõhøμ Áøμ¯Ö. 

Sub. Code 
23BMA4C2 
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6. Discuss the convergence 
−1

1
3n

. 

 
−1

1
3n

 J¸[Suø» ÂÁõv. 

7. Show that the series +−+− 4/13/12/11  converges. 

 +−+− 4/13/12/11  J¸[S® GÚ PõmkP. 

8. Define a absolutely convergent series. 

 uÛ J¸[SuÀ Á›ø\ø¯ Áøμ¯Ö. 

9. Define the rearrangement of the terms of the series. 

 Á›ø\°ß EÖ¨¦PÒ ©õØÔ Aø©zuÀ Áøμ¯Ö. 

10. Define Cauchy product of series. 

 £›ø\°ß Põæ ö£¸UPø» Áøμ¯Ö. 

 Part B  (5 × 5 = 25) 

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

11. (a) Prove that any convergent sequence is a bounded 
sequence. 

  G¢u J¸ J¸[S® öuõh¸® Áμ®¦ öuõhº GÚ 
{ÖÄP. 

Or 

 (b) Prove 1
1

lim
2

=
−∞→ n
n

n
. 

  {ÖÄP 1
1

lim
2

=
−∞→ n
n

n
. 
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12. (a) If 
nnn

an 2
1

2
1

1
1 ++

+
+

+
=  , show that the sequence 

( )na  tends to a limit. 

  
nnn

an 2
1

2
1

1
1 ++

+
+

+
=   GÛÀ ( )na  US GÀø» 

EÒÍx GÚ {ÖÄP. 

Or 

 (b) Discuss the behaviour of the geometric sequence 
( )nr . 

  ( )nr  GßÓ ö£¸USz öuõhº Á›ø\°ß J¸[S® 
ußø©ø¯ ÂÁõv. 

13. (a) State and prove comparison test. 

  J¨¥mk ÷\õuøÚø¯ GÊv {ÖÄP. 

Or 

 (b) Test the convergence of the series  n

n

n
n!2

. 

   n

n

n
n!2

 GßÓ öuõh›ß J¸[Suø» ÷\õvUP. 

14. (a) Prove that any absolutely convergent series is 
convergent. 

  A¢u J¸ uÛzu J¸[S® öuõh¸® J¸ J¸[S® 
öuõhº GÚ {ÖÄP. 

Or 

 (b) Show that 
( ) −
n

n1
 is a conditionally convergent 

series. 

  
( ) −
n

n1
 J¸ {£¢uøÚ J¸[S® öuõhº GÚ {ÖÄP. 
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15.  (a) State and prove Riemann’s theorem. 

  Ÿ©õÛß ÷uØÓzøu GÊv {ÖÄP. 

Or 

 (b) State and prove Abel’s theorem. 

  H£¼ß ÷uØÓzøu GÊv {ÖÄP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. (a) Show that the sequence ( )( )n1−  is not convergent. 

 (b) If ( ) aan →  and ( ) bbn →  then prove that 
( ) abba nn → . 

 (A) ( )( )n1−  GßÓ Á›ø\ J¸[Põx GÚ {ÖÄP 

 (B) ( ) aan →  ©ØÖ® ( ) bbn →  GÛÀ ( ) abba nn →  GÚ 
{ÖÄP. 

17. State and prove Cauchy’s first limit theorem. 

 Põæ°ß •uÀ GÀø»z ÷uØÓzøu GÊv {ÖÄP. 

18. Show that  pn
1

 converges is 1>p  and diverges if 1≤p . 

 1>p  GÛÀ  pn
1

 J¸[S® GÚÄ® 1≤p  GÛÀ Â›²® 

GÚÄ® {ÖÄP. 

19. State and prove Leibniz’s test. 

 ¼¤Ûmì ÷\õuøÚø¯ GÊv {ÖÄP. 

20. State and prove Merten’s theorem. 

 ö©ºmöhßì ÷uØÓzøu GÊv {ÖÄP. 

———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2025 

Fourth Semester 

Mathematics 

INTRODUCTION TO DATA SCIENCE 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define : Unstructured Data. 

 Áøμ¯Ö. Pmhø©UP¨£hõu uμÄ. 

2. Define : Scheduling Tools. 

 Áøμ¯Ö vmhªhÀ P¸ÂPÒ. 

3. Write about various different units of measurement. 

 £À÷ÁÖ ÁøP¨£mh AÍÃmk 'A»SPÒ' £ØÔ GÊxP. 

4. What is the formula for Euclidean Distance? 

 ³UÎi¯ß öuõø»øÁU PshÔ²® `zvμ® GßÚ? 

5. What is Machine Learning? Why should we care about it? 

 ö£õÔ (C¯¢vμ) PØÓÀ GßÓõÀ GßÚ? Aøu PØ£vß 
AÁ]¯® GßÚ? 

6. What are the four steps of the Modelling process? 

 '©õh¼[ ö\¯À•øÓ' °ß |õßS £i{ø»PÒ GßÚ? 

Sub. Code 
23BMA4S1 
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7. Define : Spark. 

 Áøμ¯Ö ì£õºU 

8. What is meant by “Hash Table”? 

 'íõè AmhÁøn' GßÓõÀ GßÚ? 

9. Expand the terms “ACID” and “BASE”. 

 “ACID” ©ØÖ® “BASE” ÁõºzøuPÎß Â›ÁõUP® GßÚ? 

10. What are the four steps of Data Science Process? 

 uμÄ AÔÂ¯À ö\¯À•øÓ°ß |õßS £i{ø»PÒ GßÚ? 

 Part B  (5 × 5 = 25) 

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

11. (a) Explain briefly about Distributed File System.  

  Â{÷¯õQUP¨£mh ÷Põ¨¦ PmhPzøu¨ £ØÔ Â›ÁõP 
GÊxP. 

Or 

 (b) Explain about Open Data site and its description. 

  vÓ¢u uμÄ uÍzøu¨ £ØÔ²®, Auß ÂÍUPzøu²® 
GÊxP. 

12. (a) What is ‘model diagnostics’ and ‘model comparison’? 
Write briefly. 

  ‘©õv› PshÔuÀ’ ©ØÖ® ‘©õv› J¨¥k’ £ØÔ 
Â›ÁõP GÊxP. 

Or 

 (b) Write about “Exploratory Data Analysis” with 
proper diagram and examples. 

  “B´Ä uμÄ £S¨£õ´Ä” £ØÔ¯ SÔ¨¦PøÍ uS¢u 
ÂÍUP¨£h® ©ØÖ® Euõμnzxhß ÂÍUSP. 
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13. (a) What are the applications of data Science? 
  uμÄ AÔÂ¯¼ß £¯ß£õkPÒ GßöÚßÚ? 

Or 

 (b) Explain “Confusion Matrices” with example. 

  “SÇ¨£ Ao” AÀ»x “¤øÇ Ao” £ØÔ 
Euõμnzxhß ÂÍUSP. 

14. (a) What is meant by “Speculative Execution in 
Hadoop”? 

  íl¨ ö©ßö£õ¸ÎÀ “ìö£S÷»miÆ GUêQ³åß” 
GßÓõÀ GßÚ? 

Or 

 (b) What are the requirements of Hadoop framework? 
  ílU Pmhø©¨¤ØPõÚ ÷uøÁPÒ GßÚ? 

15.  (a) What is the main purpose of NOSQL? 

  NOSQL uμÄzuÍzvß ÷|õUP® GßÚ? 

Or 

 (b) Explain “BASE” principles of NOSQL database and 
Explain it clearly. 

  'NOSQL' uμÄzuÍzvÀ “BASE” ö\¯À£õmiß 
öPõÒøPPÒ SÔzx ÂÍUSP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Write the four steps of Data Science Process and Explain 
it clearly. 

 uμÄ AÔÂ¯À ö\¯À•øÓ°ß |õßS £iPøÍ GÊv, 
Aøu öuÎÁõP ÂÍUPÄ®. 

17. Explain briefly about “Model Execution”. 

 “©õv› {øÓÄ” £ØÔ Â›ÁõP ÂÍUSP. 
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18. Explain the types of Machine Learning. 

 ö£õÔ (C¯¢vμ) PØÓ¼ß ÁøPPøÍ Â›ÁõP ÂÍUSP. 

19. Explain the core components of Hadoop. 

 íl¨ ö©ßö£õ¸Îß •UQ¯ TÖPøÍ ÂÍUSP. 

20. Explain four different types of NOSQL. 

 NOSQL uμÄzuÍzvß |õßS ÷ÁÖ£mh ÁøPPøÍ 
ÂÍUSP. 

———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2025. 
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Mathematics 

COMPUTATIONAL MATHEMATICS 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. If 



=

43
21

A  and 



=

75
23

B  then find BA + . 





=

43
21

A  ©ØÖ® 



=

75
23

B  GÛÀ BA +  ß ©v¨¦ 

PõsP. 

2. Write the condition for multiplying two matrices. 

C¸ AoPøÍ ö£¸USÁuØPõÚ Pmk¨£õmøh GÊx. 

3. What is mean by linear data? 

÷|›¯À uμÄ GßÓõÀ GßÚ? 

4. Define Residual. 

Ga\® Áøμ¯Ö. 

5. Write the formula for Euler’s method. 

³»º •øÓ°ß `zvμzøu GÊxP. 

Sub. Code 
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6. Define first order differential equation. 

•uÀ £i ÁøPUöPÊ \©ß£õk Áøμ¯Ö. 

7. Define Legendre polynomial. 

ö»áshº £À¾Ö¨¦U ÷PõøÁ Áøμ¯Ö. 

8. What is mean by Bessel function of the first kind. 

•uÀ ÁøP ö£\À \õº¦ GßÓõÀ GßÚ? 

9. Define Harmonic function. 

íõº÷©õÛU ö\¯À£õk Áøμ¯Ö. 

10. What is mean by Fourier transformation? 

L÷£õ›¯º ©õØÓ® GßÓõÀ GßÚ? 

 Part B (5 × 5 = 25) 

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

11. (a) If 















−

−
=

012
130
201

A , 
















−
−=

120
302
013

B  find 

BAAB − . 

   
















−

−
=

012
130
201

A  ©ØÖ® 

















−
−=

120
302
013

B  GÛÀ 

BAAB −  IU PõsP. 

Or 

 (b) Define vector space with suitable example. 

   vø\°ß ChzvøÚ GkzxUPõmkhß Áøμ¯Ö. 
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12. (a) Fit a curve baxy =  for the below data : 

x : 1 2 3 4 

y : 2.99 4.25 5.22 6.10

   R÷Ç öPõkUP¨£mh ÂÁμzvØS baxy =  GßÓ 

ÁøÍÁøμø¯ ö£õ¸zxP. 

x : 1 2 3 4 

y : 2.99 4.25 5.22 6.10

Or 

 (b) Explain the method of fitting the straight line 

baxy += . 

   ÷|º÷Põmk \©ß£õk baxy +=  CÁØÔß •øÓø¯ 

ÂÁ›. 

13. (a) Apply Euler’s method, solve ,1 xyy −=′  ( ) 10 −=y  

find ( )2.0y . 

   ³»›ß •øÓø¯¨ £¯ß£kzv ,1 xyy −=′  Iz wºUP 

÷©¾® ( ) 10 −=y  GÛÀ ( )2.0y  ß ©v¨¤øÚU PõsP. 

Or 

 (b) Using Euler’s method, find ( )1.0y  correct to three 

decimal places from 12 =+ xy
dx
dy

, 00 =y . 

   ³»›ß •øÓø¯¨ £¯ß£kzv 12 =+ xy
dx
dy

, 00 =y  

GßÓ ÂÁμzvØS ( )1.0y  ß ©v¨ø£ ‰ßÖ u\© 

Ch[PÐUS Psk¤iUPÄ®. 
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14. (a) Fit a Hermit polynomial for the following data : 

x : 0 1 2 3 

y : 10 25 40 65

   R÷Ç öPõkUP¨£mh ÂÁμzvØS öíº«m 
£õ¼Úõª¯À ö£õ¸zxP. 

x : 0 1 2 3 

y : 10 25 40 65

Or 

 (b) Fit a legendre polynomial of the following data : 

x –1 0 1 2 

y –14 7 21 45

   R÷Ç öPõkUP¨£mh ÂÁμzvØS ö»áshº 
£õ¼Úõª¯ø» ö£õ¸zxP. 

x –1 0 1 2 

y –14 7 21 45

15. (a) Determine the Fourier expansion of ( ) xxf =  where 

ππ <<− x . 

   ( ) xxf =  C[S ππ <<− x  CÁØÔØS L÷£õ›¯º 

Â›ÁõUP® Psk¤i.  

Or 

 (b) Find Fourier cosine series for the function 

  ( ) ,xxf −= π  in ( )π,0 . 

   ( ) ,xxf −= π  CvÀ ( )π,0  CÁØÔØS L÷£õ›¯º 

öPõø\ß öuõhøμU Psk¤i. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. If 
















−
−=

104
213

312
A , 

















−
−=
013
322

421
B , 

















−
−

−
=

032
301
210

C , 

show that ( ) ( )CABBCA = . 

















−
−=

104
213

312
A , 

















−
−=
013
322

421
B , 

















−
−

−
=

032
301
210

C , 

GÛÀ ( ) ( )CABBCA =  GÚU Põmk. 

17. Fit a second degree parabola by taking ix  as the 
independent variable for the below data : 

x 0 1 2 3 4 

y 1 5 10 22 38 

 ix  I uÛzu ©õÔ¯õP GkzxU öPõsk J¸ C¸£i 
£μÁøÍ¯zøu RÌPõq® Â£μzvØS ö£õ¸zxP. 

x 0 1 2 3 4 

y 1 5 10 22 38 

18. Apply Runge-Kutta method to calculate ( )2.0y  given that 
( ) 10, =+=′ yyxy . 

 C¸£i μg_ Smhõ •øÓø¯ £¯ß£kzv, 
( ) 10, =+=′ yyxy  GßÓ öPõkUP¨£mh ÂÁμzvØS ( )2.0y  

ß ©v¨¤øÚU PnUQhÄ®. 

19. Determine the value of improper integrals 
∞ −

0

dy
y

e y
. 

JÊ[QÀ»õu öuõøP°hÀ 
∞ −

0

dy
y

e y
 ß ©v¨¤øÚU 

PnUQhÄ®. 
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20. If ( )




<≤
<<−−

=
π

π
xx
xx

xf
0if,

0if,
 expand ( )xf  as a Fourier 

series in the interval ( )ππ ,− .  

( )ππ ,−  GßÓ CøhöÁÎ°À ( )




<≤
<<−−

=
π

π
xx
xx

xf
0if,

0if,
 

GßÓ \õº¤ØS L÷£õ›¯º öuõh›ß Â›ÁõUPzøuU PõsP. 
 

———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2025 

Fifth Semester 

Mathematics 

ABSTRACT ALGEBRA 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define Abelian group. 

 A¥¼¯ß S»zøu Áøμ¯Ö. 

2. Prove that identify element in a group is unique. 

 J¸ S»zvÀ EÒÍ Aøh¯õÍ EÖ¨¤ß GsoUøP JßÖ 
GÚ  {ÖÄP. 

3. Define normal subgroup of a group. 

 J¸ S»zvÀ \õuõμn xøn S»zvøÚ Áøμ¯Ö. 

4. Define homomorphism in groups. 

 S»zvØPõÚ öuõhº Aø©Â¯zvøÚ Áøμ¯Ö. 

5. Define permutation groups. 

 Á›ø\©õØÓ S»zvøÚ Áøμ¯Ö. 

6. List out the elements of order two in 3S . 

 3S  À Á›ø\ CμsiøÚ öPõsh EÖ¨¦PøÍ £mi¯¼kP. 
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7. Define ring. 

 ÁøÍ¯zvøÚ Áøμ¯Ö. 

8. Define ideal of a ring. 

 ÁøÍ¯zvÀ ^º©zvøÚ Áøμ¯Ö. 

9. Define integral domain. 

 J¸[Qøn¢u PÍzvøÚ Áøμ¯Ö. 

10. Define Euclidian ring. 

 ³QÎi¯ß ÁøÍ¯zøu Áøμ¯Ö. 

 Part B  (5 × 5 = 25) 

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

11. (a) Prove the following : 

  (i) ( ) aa =
−− 11  

  (ii) ( ) Gbaabba ∈∀⋅=⋅ −−− ,,111 . 

  (i) ( ) aa =
−− 11  

  (ii) ( ) Gbaabba ∈∀⋅=⋅ −−− ,,111   

  ÷©ØPshÁØøÓ {ÖÄP. 

Or 

 (b) State and prove Lagrange’s theorem. 

  ö»Uμõßâ°ß ÷uØÓzøu GÊv {ÖÄP. 

12. (a) Prove that N  is a normal subgroup of G  if and only 
if NgNg =−1  for every Gg ∈ . 

  N  BÚx G  ß \õuõμn xønS»® GßÖ C¸¢uõÀ 

©mk÷© NgNg =−1 , Gg ∈  GÚ {ÖÄP. 

Or 
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 (b) If GG →:φ  is a homorphism with Kernel K , 
prove that K  is a normal subgroup of G .  

  GG →:φ  Gß£x J¸ öuõhº Aø©Â¯® K  
Gß£x Auß EmP¸ GÛÀ K  Gß£x J¸ \õuõμn 
xønS»® GÚ {ÖÄP. 

13. (a) Prove that every permutation is the product of its 
cycles. 

  AøÚzx Á›ø\ ©õØÓ•® Auß _ÇØ]PÎß 
ö£¸USzöuõøP GÚ {ÖÄP. 

Or 

 (b) Prove that every permutation is a product of  
2-cycles. 

  AøÚzx Á›ø\©õØÓ•® Auß 2 _ÇØ]PÎß 
ö£¸USzöuõøP GÚ {ÖÄP. 

14. (a) Prove that a finite integral domain is a field. 

  J¸ •iÄÖ J¸[Qøn¢u PÍ©õÚx J¸ ¦»® GÚ 
{ÖÄP. 

Or 

 (b) If F  is a field, prove that its only ideals are (0) and 
F itself. 

  F  Gß£x J¸ ¦»® GÛÀ Auß ^º©[PÒ (0) ©ØÖ® 

F  ©mk÷© GÚ {ÖÄP. 

15.  (a) Let R  a Euclidean ring. Suppose that for 
Rcba ∈,, , ,bca   but ( ) 1, =ba , prove that ca . 

  R  Gß£x J¸ ³Uêi¯ß ÁøÍ¯® GßP. ÷©¾® 

Rcba ∈,, , ,bca   ( ) 1, =ba  GÛÀ ca  GÚ {ÖÄP. 

Or 
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 (b) Prove that [ ]iJ  is a Euclidian ring. 

  [ ]iJ  Gß£x J¸ ³UÎi¯ß ÁøÍ¯® GÚ {ÖÄP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. State and prove Euler’s theorem. 

 ³»›ß ÷uØÓzøu GÊv {ÖÄP. 

17. State and prove Cauchy’s theorem for abelian groups. 

 ÷Põæ°ß A¥¼¯ß S»zvØPõÚ ÷uØÓzøu GÊv {ÖÄP. 

18. State and prove Cayley’s theorem. 

 öP´¼°ß ÷uØÓzøu GÊv {ÖÄP. 

19. State and prove fundamental theorem of homomorphism 
in rings. 

 ÁøÍ¯zvÀ öuõhº Aø©Â¯zvØPõÚ   Ai¨£øh 
÷uØÓzøu GÊv {ÖÄP. 

20. Prove that every integral domain can be imbedded in a 
field. 

 G¢uöÁõ¸ J¸[Qøn¢u PÍ•® ¦»zvÝÒ Eøh¯x GÚ 
{ÖÄP. 

  
———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define open set. 

 vÓ¢u Pnzøu Áøμ¯Ö. 

2. Define continuous function. 

 öuõhºa]¯õÚ \õºø£ Áøμ¯Ö. 

3. Give an example of complete metric space. 

 •Êø©¯õÚ ö©m›U öÁÎUS Euõμn® öPõk. 

4. Define totally bounded set. 

 •ØÔ¾® GÀø»USm£mh Pnzøu Áøμ¯Ö. 

5. Give an example of an infinite set with measure 0. 

 AÍÄ 0 Eøh¯ GÀø»¯ØÓ PnzvØS Euõμn® öPõk. 
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6. Define Riemann integral. 

 Ÿ©õß öuõøP±møh Áøμ¯Ö. 

7. State ‘Law of the mean’ theorem. 

 ‘\μõ\› Âv’ ÷uØÓzøu GÊx. 

8. If ( ) 3xxf = , then find ( )xf '  (By using definition). 

 ( ) 3xxf =  GßÓõÀ ( )xf '  ø¯ Psk¤i (Áøμ¯øÓø¯ 

£¯ß£kzv). 

9. Define point wise convergence of sequence of functions. 

 ¦ÒÎÁõ›¯õP J¸[S® \õº¦PÎß Á›ø\ø¯ ÂÁ›. 

10. Given an example of uniformly convergent sequence of 

functions. 

 ^μõP J¸[S® \õº¦PÎß Á›ø\US Euõμn® öPõk. 

 Part B  (5 × 5 = 25) 

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

11. (a) If 1F  and 2F  are closed subsets of the metric space 

M  then show that 21 FF ∪  and 21 FF ∩  are also 

closed. 

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

‰i¯ Pn[PÒ GßÓõÀ 21 FF ∪  ©ØÖ® 21 FF ∩  

‰i¯ Pn® GßÖ PõmkP.     

Or 
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 (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. 

  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 f  is a continuous function from the compact 
metric space 1M  into the metric space 2M , then 
prove that ( )1Mf  is also compact in 2M .  

  f  GßÓ öuõhºa]¯õÚ \õº¦ Pa]u©õÚ ö©m›U 

öÁÎ 1M  C¸¢x ö©m›U öÁÎ 2M  ö\ÀQÓx 

GßÓõÀ  ( )1Mf  Ä® 2M  ÂÀ Pa]u©õÚx GßÖ 
{¹¤. 

13. (a) If ∈f   [ ]ba, , then prove that ∈f  [ ]ba, . 

  ∈f   [ ]ba,  GßÓõÀ ∈f  [ ]ba,  GßÖ {¹¤. 

Or 
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 (b) If ∈f [ ]ba,  and 'R∈λ , then prove that 

∈fλ [ ]ba,  and  =
b

a

b

a

ff λλ . 

  ∈f [ ]ba,  ÷©¾® 'R∈λ  GßÓõÀ ∈fλ [ ]ba,  

GßÖ®  =
b

a

b

a

ff λλ  GßÖ® {¹¤.    

14. (a) If f  and g both have derivatives at 'Rc∈ , then 
show that  

  (i) ( ) ( ) ( ) ( )cgcfcgf ''' +=+  

  (ii) ( ) ( ) ( ) ( ) ( ) ( )cgcfcgcfcfg ''' +=   

  'Rc∈  °À f  ©ØÖ® g US ÁøPöPÊ EÒÍx 
GßÓõÀ 

  (i) ( ) ( ) ( ) ( )cgcfcgf ''' +=+  

  (ii) ( ) ( ) ( ) ( ) ( ) ( )cgcfcgcfcfg ''' +=  GßÖ PõmkP. 

Or 

 (b) If f  is continuous on the closed bounded interval 

[ ]ba,  and if ( ) ( )dttfxF
x

a
= ( )bxa ≤≤  then prove that 

( ) ( )xfxF =' . 

  [ ]ba,  GßÓ ‰i¯ GÀø»²ÒÍ CøhöÁÎ°À f  
Gß£x öuõhºa]¯õÚx ÷©¾®  

  ( ) ( )dttfxF
x

a
= ( )bxa ≤≤  GßÓõÀ ( ) ( )xfxF ='  GßÖ 

{¹¤.     
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15.  (a)  If ( ) ( )nn xnxxf 21 −= , ( )10 ≤≤ x  then show that 

{ }∞
=1nnf  converge to 0 on [ ]1,0 . 

  ( ) ( )nn xnxxf 21 −= , ( )10 ≤≤ x  GßÓõÀ { }∞
=1nnf   

[ ]1,0  °À 0 US J¸[S® GßÖ PõmkP. 

Or 

 (b) If { }∞
=1nnf  be a sequence of real valued functions on a 

set E, then show that { }∞
=1nnf  is uniformly 

convergent on E if and only if given 0>ε  there exist 
IN ∈  such that ( ) ( ) ε<− xfxf nm , ( )ExNnm ε,, ≥ . 

  E GßÓ PnzvÀ { }∞
=1nnf  Gß£x Esø©¯õÚ 

©v¨¦Äøh¯ Á›ø\ GßÓõÀ { }∞
=1nnf  Gß£x ^μõP 

J¸[S® GÛ¾® GÛÀ ©mk÷© öPõkUP¨£mh 
0>ε  US IN ∈  QøhUS® ÷©¾® 

( ) ( ) ε<− xfxf nm , ( )ExNnm ε,, ≥ .    

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. If 11,eM  and 22 ,eM  are metric spaces and let 

21: MMf →  then show that f  is continuous on 1M  if 

and only if ( )Gf 1−  is open in 1M , wherever G  is open in 

2M . 

 11,eM  ©ØÖ® 22 ,eM  BQ¯øÁ ö©m›U öÁÎPÒ 

÷©¾® 21: MMf →  GßÓõÀ f  Gß£x öuõhºa]¯õÚ 1M  

°À GÛ¾® GÛÀ ©mk÷© ( )Gf 1−  Gß£x 1M  °À 

vÓ¢ux G¨ö£õÊöuÀ»õ® G  Gß£x 2M  °À vÓ¢uõP 
EÒÍ÷uõ GßÖ PõmkP.       
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17. If eM ,  is a metric space then prove that the subset A of 

M  is totally bounded if and only if every sequence of 
points of A contains a Cauchy subsequence. 

 eM ,  Gß£x ö©m›U öÁÎ GßÓõÀ A GßÓ M °ß 
EmPn® •Êø©¯õP GÀø»USm£mhx GÛ¾®. GÛÀ 
©mk÷© A °ß ¦ÒÎø¯ Eøh¯ AøÚzx Á›ø\²® 
Põìê Á›ø\ GßÖ {¹¤. 

18. If ∈f  [ ]ba, , ∈g [ ]ba,  then show that ∈+ gf  [ ]ba,  

and ( )  +=+
b

a

b

a

b

a

gfgf . 

 ∈f  [ ]ba, , ∈g [ ]ba,  GßÓõÀ ∈+ gf  [ ]ba,  GßÖ® 

( )  +=+
b

a

b

a

b

a

gfgf  GßÖ® PõmkP.  

19. State and prove Rolle’s theorem. 

 ÷μõÀì ÷uØÓzøu GÊv {¹¤. 

20. State and prove Taylor’s theorem. 

 öh´»ºì ÷uØÓzøu GÊv {¹¤. 

——————— 
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 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Write the limitations of mathematical modelling. 

 Pou ©õv›¨£kzxu¼À EÒÍ Áμ®¦PøÍ GÊxP. 

2. Draw the layout of the Mathematical Modelling. 

 Pou ©õv›°ß Aø©¨¦z vmhzøu ÁøμP. 

3. Explain succession of compartment models. 

 öuõSv ©õv›PÎß Áõ›_›ø©ø¯ ÂÍUSP. 

4. Write about linear growth model. 

 ÷|›°¯À ÁÍºa] ©õv› £ØÔ GÊxP. 

5. Find the critical point of the system : 

 x
dt
dyy

dt
dx =−= ; . 

 x
dt
dyy

dt
dx =−= ;  GßÓ Aø©¨¤ß •UQ¯ ¦ÒÎø¯ 

PõsP. 
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6. What is epidemic principle model? 

 öuõØÖ ÷|õ´PÐUPõÚ ©õv› GßÓõÀ GßÚ? 

7. What is the meaning of difference equation? 

 ÷ÁÖ£õk \©ß£õmiß Aºzu® ¯õx? 

8. Discuss logistic growth model in difference equation. 

 ÷ÁÖ£õk \©ß£õmiÀ, uÍÁõh[PÎß ÁÍºa] ©õv› 
£ØÔ ÂÁõvUP. 

9. When the autonomous discrete equation attain unstable? 

 ußÛ¯UP uo¢u \©ß£õhõÚx G¨ö£õÊx {ø»¯ØÓuõP 
C¸US®? 

10. What causes cylical price fluctuations in the cubweb 

model? 

  ÷Põ¨öÁ¨ ©õv›°À \ÇØ] Âø» HØÓ CÓUP[PÐUS 
Põμn® GßÚ? 

 Part B  (5 × 5 = 25) 

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

11. (a) Estimate the population of a fish in a pond.  

  J¸ SÍzvÀ EÒÍ «Ûß GsoUøPø¯U 

PnUQk[PÒ. 

Or 

 (b) Write the mathematical formulation involving in 

modelling. 

  Pou ©õv›£kzxu¼À EÒÍ Pou E¸ÁõUPzvß 

ÁÈ•øÓPøÍ GÊxP. 
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12. (a) Discuss the effects on immigration and Emigration 
on population size through mathematical modelling. 

  ©UPÒ öuõøP°À, Si÷¯ØÓ® ©ØÖ® Si÷¯Öu»õÀ 
HØ£k® ÂøÍÄPøÍ Pou ©õv›°ß ‰»® 
ÂÁõvUPÄ®. 

Or 

 (b) Obtain the non-linear equation for law of mass 
action. 

  ö£¸¢vμÐUPõÚ ÷|›°¯À»õu \©ß£õmiøÚ 
u¸ÂUP. 

13. (a) Write the differential equation for diabetes mellitus.  

  }›ÈÄ ÷|õ´UPõÚ ÁøP±k \©ß£õkPøÍ GÊxP. 

Or 

 (b) Explain the SIS model with constant number of 
carriers. 

  ©õv›°À {ø»¯õÚ AÍÄÒÍ ÷|õ´ öuõØÔß 
\©ß£õmøh ÂÍUSP. 

14. (a) Solve 02 12 =++ ++ ttt xxx  and discuss the 

behaviour of solution as ∞→t . 

  wºUP 02 12 =++ ++ ttt xxx  ©ØÖ® Auß £s¦PøÍ 

∞→t  À PõsP. 

Or 

 (b) Construct the complementary function for the linear 
difference equations.  

  ÷|›°¯À ÷ÁÖ£õmiØPõÚ \©ß£õmiß {μ¨¦ 
\õº¦PøÍ Pmhø©UPÄ®. 
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15.  (a) Discover the Harrod model difference equations in 
Economics. 

  íõμm ©õv›°ß ÷ÁÖ£õk \©ß£õmiøÚ 
Psk¤iUP. 

Or 

 (b) Discuss the application of acturaial science.   

  Põ¨¥mkU PnUQ¯À AÔÂ¯¾UPõÚ £¯ß£õmiøÚ 
ÂÁõvUP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Write about the classification of mathematical models. 

 Pou ©õv›PÎß ÁøP¨£õkPøÍ Â›ÁõP GÊxP. 

17. Obtain the differential equation for diffusion of Glucose. 

 SÐU÷PõÀ £μÁ¾UPõÚ ÁøP°hÀ \©ß£õmiøÚ ö£ÖP. 

18. Elaborate the pray-predator models. 

 ¤÷μ&¤÷μ÷¯mhº ©õv°øÚ Â›ÁõUQ GÊxP. 

19. Discuss the simple difference equation model. 

 GÎø©¯õÚ ÷ÁÖ£mh \©ß£õkPøÍ Eøh¯ ©õv›PøÍ 
£ØÔ ÂÁ›. 

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. What is System reliability? 

 Aø©¨¤ß |®£Pzußø© GßÓõÀ GßÚ? 

2. What is individual replacement policy? 

uÛ¨£mh ©õØÖU öPõÒøP GßÓõÀ GßÚ? 

3. What are the types of inventories? 

\μUSPÎß ÁøPPÒ GßÚ? 

4. What is Price break? 

Âø» •ÔÄ GßÓõÀ GßÚ? 

5. Define Arrival Process. 

Á¸øP ö\¯À•øÓø¯ Áøμ¯Ö. 

6. Define Size of the Queue. 

Á›ø\°ß AÍøÁ Áøμ¯Ö. 
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7. Define Critical Path. 

wºÄUS EP¢u £õøuø¯ Áøμ¯Ö. 

8. What are the basic components of a network? 

J¸ Áø»¯ø©¨¤ß Ai¨£øh TÖPÒ ¯õøÁ? 

9. What is Saddle point? 

÷\n¨¦ÒÎ GßÓõÀ GßÚ? 

10. Define Optimum Strategy. 

Ezu© Ezvø¯ Áøμ¯Ö. 

 Part B (5 × 5 = 25) 

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

11. (a) 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 5 6 7 8 

Maintenance Cost (Rs.) 100 250 400 600 900 1,200 1,600 2,000

   J¸ C¯¢vμzvß Âø» ¹. 6,100 ©ØÖ® Auß 

ìQμõ¨ ©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 5 6 7 8 

£μõ©›¨¦ ö\»Ä (¹.) 100 250 400 600 900 1,200 1,600 2,000

Or 
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 (b) 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

12. (a) Explain what are the costs associated with 
inventories. 

   \μUSPÐhß öuõhº¦øh¯ ö\»ÄPÒ GßÚ Gß£øu 
ÂÍUSP. 

Or 

 (b) 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®. 
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13. (a) Explain the General Model: Birth Death Process. 

   ö£õxÁõÚ ©õv›ø¯ ÂÍUS[PÒ: ¤Ó¨¦ CÓ¨¦ 
ö\¯À•øÓ. 

Or 

 (b) Explain the Operating Characteristics of a Queuing 
System. 

   Á›ø\ Aø©¨¤ß ö\¯À£õmk £s¦PøÍ 
ÂÍUS[PÒ. 

14. (a) Construct the network diagram having the following 
constraints : 

  IGIFHCGCFDFBEADA <<<<<<<< ,,,,,,,   

   ¤ßÁ¸® Pmk¨£õkPøÍU öPõsh ¤øn¯ 
Áøμ£hzøu E¸ÁõUPÄ®. 

   IGIFHCGCFDFBEADA <<<<<<<< ,,,,,,,  

Or 

 (b) Distinguish between CPM and PERT. 

   CPM ©ØÖ® PERT US Cøh°»õÚ ÷ÁÖ£õmøhU 
PõsP. 

15. (a) Solve the following game whose payoff matrix is 

given by 
















−
−−

151
340

131
 

   

















−
−−

151
340

131
 GßÓ Fv¯ Ao öPõsh 

ÂøÍ¯õmøh wºUP. 

Or 
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 (b) Solve the following game using dominance  
property : 

  Player B 
  B1 B2 B3

A1 1 7 2 
A2 6 2 7 

 
Player A

A3 5 2 6 

   BvUP¨ £sø£¨ £¯ß£kzv ¤ßÁ¸® 
ÂøÍ¯õmøhz wºUP. 

  BmhUPõμº B 
  B1 B2 B3 

A1 1 7 2 
A2 6 2 7 

 
BmhUPõμº A

A3 5 2 6 

 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? 

Job No. 1 2 3 4 5 6 7 
Proportion of broken 
tools on Job 0.01 0.03 0.09 0.13 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 5 6 7 

÷Áø»°À Eøh¢u 
P¸ÂPÎß ÂQu® 0.01 0.03 0.09 0.13 0.25 0.55 0.95
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17. Find the optimum order quantity for a product which the 
price breaks are as follows.  

Quantity Unit cost (Rs.) 

 8000 1 <≤ Q  Rs. 1.00 

2800 Q≤  Rs. 0.98 

 The yearly demand for the product is 1,600 units per 
year. Cost of placing an order is Rs. 5, the cost of storage 
is 10% per year.  
Âø» •ÔÄPÒ ¤ßÁ¸©õÖ ¤›UP¨£mh J¸ ö£õ¸ÐUS 
EP¢u JÊ[S AÍøÁU PshÔP. 

AÍÄ A»S ö\»Ä (¹.)

 8000 1 <≤ Q  ¹. 1.00 

2800 Q≤  ¹. 0.98 

C¢u¨ ö£õ¸ÐUPõÚ Á¸hõ¢vμ ÷uøÁ BskUS 1600 
³ÛmPÒ. J¸ Bºhøμ øÁ¨£uØPõÚ ö\»Ä ¹. 5, 
÷\ª¨¦a ö\»Ä BskUS 10% BS®. 

18. Explain the Poisson Queuing System model 
)}/(:)1//{( FIFOMM ∞  and compute the Probability 

distribution of Queue length. 
£õ´\ß Á›ø\ Aø©¨¦ ©õv› 

)}/(:)1//{( FIFOMM ∞ °øÚ ÂÍUQ, Á›ø\ }Ízvß 
{PÌuPÄ £μÁø»U PnUQhÄ®. 

19. A Project has the following time schedule : 

Activity 1-2 1-3 1-4 2-5 3-6 3-7
Duration 2 2 1 4 8 5 
Activity 4-6 5-8 6-9 7-8 8-9  
Duration 3 1 5 4 3  

 (a)  Draw the arrow diagram. 

 (b)  Identify Critical path and find the total project 
duration. 

 (c)  Determine total and independent floats. 
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 J¸ vmh® ¤ßÁ¸® Põ» AmhÁønø¯U öPõskÒÍx : 

ö\¯À£õk 1-2 1-3 1-4 2-5 3-6 3-7

Põ» AÍÄ 2 2 1 4 8 5 

ö\¯À£õk 4-6 5-8 6-9 7-8 8-9  

Põ» AÍÄ 3 1 5 4 3  

 (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 :  

  B1 B2 B3 B4 

Player A 2 1 0 –2 

Player B 2

1

A
A

 
1 0 3 2 

 ÂøÍ¯õmk Áøμ£h •øÓ°À wºUPÄ®. 

  B1 B2 B3 B4 

BmhUPõμº A 2 1 0 –2 

BmhUPõμº B 2

1

A
A

 
1 0 3 2 

———————— 
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Elective – PROGRAMMING IN C WITH PRACTICAL 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. What are the different types of tokens in C? 

 C ö©õÈ°À EÒÍ ÷ÁÖ£mh ÁøP¯õÚ ÂÀø»PÒ 
GßöÚßÚ? 

2. How do you declare a variable in C? 

 C ö©õÈ°À J¸ ©õÔø¯ GÆÁõÖ AÔÂ¨¥ºPÒ? 

3. What are the different types of operators in C? 

 C CÀ EÒÍ £À÷ÁÖ ÁøP¯õÚ B£÷μmhºPÒ GßÚ? 

4. Define the relational operator. 

 öuõhº¦øh¯ B¦÷μmhøμ Áøμ¯Ö. 

5. What is the purpose of the goto statement? 

 goto TØÔß ÷|õUP® GßÚ? 

6. What is the syntax of a for Loop in C? 

 C CÀ loop Cß öuõh›¯À GßÚ? 

Sub. Code 
23BMA5E2 



S–0099 

  

  2

7. What is a one-dimensional array in C? 

 C CÀ J¸ £›©õn Á›ø\ GßÓõÀ GßÚ? 

8. How are arrays stored in memory? 

 {øÚÁPzvÀ Á›ø\PÒ GÆÁõÖ ÷\ªUP¨£kQßÓÚ? 

9. What is a structure in C? 

 C CÀ J¸ Aø©¨¦ GßÓõÀ GßÚ? 

10. What is the syntax for declaring structure variables? 

 Pmhø©¨¦ ©õÔPøÍ AÔÂ¨£uØPõÚ öuõh›¯À GßÚ? 

 Part B  (5 × 5 = 25) 

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

11. (a) What are the different types of constants in C? 
Explain. 

  C CÀ EÒÍ £À÷ÁÖ ÁøP¯õÚ ©õÔ¼PÒ ¯õøÁ? 
ÂÍUS. 

Or 

 (b) How do you assign values to variables in C? 
Illustrate with example 

  C CÀ EÒÍ ©õÔPÐUS ©v¨¦PøÍ GÆÁõÖ 
JxUSQÕºPÒ? Euõμnzxhß ÂÍUPÄ®. 

12. (a) Explain the relational operators in C with example. 

  C CÀ EÒÍ öuõhº¦øh¯ B£÷μmhºPøÍ 
GkzxUPõmkPÐhß ÂÍUPÄ®. 

Or 

 (b) Describe the bitwise operators with examples. 

  ¤møÁì B£÷μmhºPøÍ GkzxUPõmkPÐhß 
ÂÁ›. 
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13. (a) Describe the use of switch statement with an 
example. 

  _Âma TØÔß £¯ß£õmøh J¸ GkzxUPõmkhß 
ÂÁ›. 

Or 

 (b) Explain formatted input and output in C with 
examples. 

  C CÀ ÁiÁø©UP¨£mh EÒÏk ©ØÖ® öÁÎ±møh 
GkzxUPõmkhß ÂÍUPÄ®. 

14. (a) Explain how to declare and initialize a one - 
dimensional array with an example 

  J¸ £›©õn Á›ø\ø¯ GÆÁõÖ AÔÂ¨£x ©ØÖ® 
xÁUSÁx Gß£øu J¸ GkzxUPõmkhß ÂÍUS. 

Or 

 (b) Explain the memory layout of two-dimensional 
arrays in C. 

  C CÀ C¸ £›©õn Á›ø\PÎß {øÚÁP Aø©¨ø£ 
ÂÍUS. 

15.  (a) Differentiate between structure definition and 
structure declaration. 

  Pmhø©¨¦, Áøμ¯øÓUS® Pmhø©¨¦ 
AÔÂ¨¦US® Cøh°À ÷ÁÖ£kzxP. 

Or 

 (b) Describe how structure members are accessed and 
modified in C with an example C. 

  C CÀ Pmhø©¨¦ EÖ¨¤ÚºPÒ GÆÁõÖ 
AqP¨£kQÓõºPÒ ©ØÖ® ©õØÔ Aø©UP¨£kQÓõºPÒ 
Gß£øu J¸ GkzxUPõmkhß ÂÁ›. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Explain the data types available in C. 

 C CÀ QøhUS® uμÄ ÁøPPøÍ ÂÍUSP. 

17. Write a C Program to demonstrate the use of increment 
and decrement operators. 

 AvP›¨¦ ©ØÖ® SøÓ¨¦ B£÷μmhºPÎß £¯ß£õmøh 
{¹¤UP J¸ C {μø» GÊx. 

18. Write a C Program to read a character and display it 
using getchar ( ) and putchar ( ). 

 J¸ GÊzøu¨ £iUP ©ØÖ® AøuU Põs¤UP  getchar ( ) 
©ØÖ® putchar ( ) I¨ £¯ß£kzv J¸ C {μø» GÊx. 

19. Write a C Program to add two matrices using  
two-dimensional arrays and display the result. 

 C¸ £›©õn AoPøÍ¨ £¯ß£kzv Cμsk AoPøÍa 
÷\ºUP J¸ C {μø» GÊv •iøÁU Põmk. 

20. Write a C program to define a structure Employee with 
emp_id, name, and salary. Accept and display data for 
three employees. 

 J¸ Pmhø©¨ø£ Áøμ¯ÖUP J¸ C {μø» GÊx[PÒ 
emp_id, name, ©ØÖ®  salary öPõsh ‰ßÖ 
FÈ¯ºPÐUPõÚ uμøÁ HØÖUöPõsk Põm]¨£kzx. 

  
———————— 


