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B.Sc. DEGREE EXAMINATION, APRIL 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. Diminish by 3 the root of the equation 

06434 245 =+−+− xxxx . 

 06434 245 =+−+− xxxx ß ‰»zøu 3 BÀ SøÓUP. 

2. Find the quotient and remaindely when 

12883 23 +++ xxx  is divided by 4−x . 

 12883 23 +++ xxx  Gß£øu 4−x  BÀ ÁSUS® ÷£õx 

QøhUS® DÄ ©ØÖ® «v PõsP. 

3. Find the co-efficient of nx  in the expansion of bxae + . 

 bxae + –ß öÁÎ¨£kzxu¼ß nx  ß öPÊøÁ PõsP. 

4. Write down the expansion for xe . 

 xe &ß öÁÎ¨£õmøh GÊxP. 

Sub. Code 
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5. Define similarity of matrices. 

 J¨¦ø© AoPÒ Áøμ¯Ö. 

6. Find eigen value of the matrix 






 −
22
48

. 

 






 −
22
48

GßÓ Ao°ß IPß ©v¨ø£ PõsP. 

7. Expound θncos . 

 θncos Â›Ä£kzxP. 

8. Expound θsin . 

 θsin Â›Ä£kzxP. 

9. Expound x3tanh . 

 x3tanh  Â›Ä£kzxP. 

10. Find ( )i+3log . 

 ( )i+3log I PõsP. 

 Part B  (5 × 5 = 25) 

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

11. (a) Find the root of the equation 

014334 2345 =+++++ xxxxx . 

  014334 2345 =+++++ xxxxx  GßÓ \©ß£õmiß 

‰»zøu PõsP. 

Or 
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 (b) Increases by 7 the roots of the equation 

021573 234 =−+−+ xxxx . 

  021573 234 =−+−+ xxxx ß ‰»zøu 7 BÀ 
AvP›UP. 

12. (a) Prove that  

  ∞+







+
+








+
+

+
=

−
+


5

2

3

22 1
2

5
1

1
2

3
1

1
2

1
1

log
n
n

n
n

n
n

n
n

 

  ∞+







+
+








+
+

+
=

−
+


5

2

3

22 1
2

5
1

1
2

3
1

1
2

1
1

log
n
n

n
n

n
n

n
n

 GÚ 

{ÖÄP. 

Or 

 (b) If x  and y  are small show that 

( )
( )

( )yxxy
x
y
y

x

−+=
+
+

2
1

1
1

1
. 

  x  ©ØÖ® y  ]Ô¯x GÛÀ 
( )
( )

( )yxxy
x
y
y

x

−+=
+
+

2
1

1
1

1
 

GÚU PõmkP. 

13. (a) Find the Eigen values and eigen vectors of the 

matrix 















−

700
240

321

. 

  
















−

700
240

321

 GßÓ Ao°ß IPß ©v¨¦ ©ØÖ® IPß 

vø\¯ß PõsP. 

Or 
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 (b) Show that the matrix 
















−
−
−

=
7816
438

449

A  is 

diagonalizable. 

  

















−
−
−

=
7816
438

449

A  GßÓ Ao ‰ø»Âmh©õUPÀ 

GÚU PõmkP. 

14. (a) Expound θ6sin  is series of cosines of multiples  

of θ . 

  θ6sin  ß öuõhøμ öPõø\ß ©h[PõP θ  À 

öÁÎ¨£kzxP. 

Or 

 (b) Expound θ4cos . 

  θ4cos Â›Ä£kzxP. 

15.  (a) If θseccosh =u  show that 





 +=

24
tanlog

θπu . 

  





 +=

24
tanlog

θπu GÚU PõmkP CvÀ θseccosh =u  

GÚU öPõÒP.  

Or 

 (b) Find ( )i−1log . 

  ( )i−1log  PõsP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Solve the equation 06355656356 2456 =−+−+− xxxxx . 

 06355656356 2456 =−+−+− xxxxx GßÓ \©ß£õmøh 

wºUP. 

17. Sum to infinity ∞++ 
25.20.15.10

17.14.11
20.15.10

14.11
. 

 ∞++ 
25.20.15.10

17.14.11
20.15.10

14.11
 GßÓ •iÂ»õ öuõhøμ 

TmkP. 

18. Verify Cayley Hamilton theorem for the matrix 

















−
=

412
013

100

A  and hence find 1−A . 

 
















−
=

412
013

100

A  GßÓ Aoø¯ öP´¼ íõªÀhß 

÷uØÓzvØS \›£õºUP ÷©¾® 1−A  ©v¨ø£ PõsP. 

19. Express 
θ
θ

sin
6sin

 in terms of θcos . 

 
θ
θ

sin
6sin

&I θcos  ß ÂvPÎÀ öÁÎ¨£kzxP. 
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20. Separate into real and imaginary pants ( )iyx +−1tan . 

 ( )iyx +−1tan &ß ö©´ ©ØÖ® PØ£øÚ £SvPøÍ ¤›zx 
GÊxP. 

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

First Semester 

Mathematics 

DIFFERENTIAL CALCULUS 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Find ny  when 
)2()1( 2

2

+−
=

xx
xy . 

 
)2()1( 2

2

+−
=

xx
xy  GÛÀ ny –I PõsP. 

  

2. Find )(cos baxDn + . 

 )(cos baxDn +  – I PõsP. 

3. Define Implicit functions. 

 EÒÐøÓ \õº¦PÒ – Áøμ¯Ö. 

4. Find the partial differential co-efficients of 
)sin( czbyaxu ++= . 

 )sin( czbyaxu ++=  –ß £Sv ÁøP±mk öPÊøÁU PõsP. 

Sub. Code 
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5. Write down the working rule of Maxima and Minima 

functions. 

 AvP£m\ ©ØÖ® SøÓ¢u£m\ \õº¦PÎß ö\¯À£õmk 

ÂvPøÍ GÊxP. 

6. Find 
dx
dy

 if x  and y  are related as 12

2

2

2
=+ b

y
a

x . 

 x  ©ØÖ® y  Gß£x 12

2

2

2
=+ b

y
a

x  US öuõhº¦ GÛÀ 

dx
dy

–I PõsP. 

7. Write down the examples of one parameter family of 

Curves. 

 ÁøÍÁøμ Sk®£zvß J¸ TÓÍÄUS EÒÍ 

GkzxUPõmøh GÊxP. 

8. Find the envelope of the family of lines mamxy /+= . 

 mamxy /+=  GßÓ ÷|ºU÷Põmiß Sk®£zvß `ÌÄ 

PõsP. 

9. What is the Cartesian formula for the radius of 

Curvature? 

 ÁøÍÄ Bμzvß Põºj]¯ß `zvμzøu GÊxP. 

10. Find the radius of curvature of the curve 244 =+ yx  at 

the point )1,1( . 

 244 =+ yx  –ß ¦ÒÎ (1, 1) GßÓ ÁøÍÂß Bμzøu 

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

11. (a) Find the thn  differential Co-efficient of x3sin . 

  x3sin  –ß thn  ÁøP±mk öPÊøÁU PõsP. 

Or 

 (b) If xx beaexy −+= . Prove that 022

2

=−+ xy
dx
dy

dx
ydx . 

  xx beaexy −+=  GÛÀ 022

2

=−+ xy
dx
dy

dx
ydx  GÚ {ÖÄP. 

12. (a) If 




= −
x
yu 1sin . Verify 

xy
u

yx
ux

∂∂
∂=

∂∂
∂ 22

. 

  




= −
x
yu 1sin  GÛÀ 

xy
u

yx
ux

∂∂
∂=

∂∂
∂ 22

 GÚ \›£õºUP. 

Or 

 (b) Find 
dt
dy

 where 222 zyxu ++= ;  teyex tt sin; ==  and 

tez t cos= . 

  222 zyxu ++= ; teyex tt sin; ==  ©ØÖ® tez t cos=  

GÛÀ 
dt
dy

 –I PõsP. 

13. (a) If ),( yxfZ =  and θθ sin;cos ryrx == . Prove that 
2

2

222

1 







∂
∂+








∂
∂=








∂
∂+








∂
∂

θ
z

rr
z

y
z

x
z

. 

  ),( yxfZ =  ©ØÖ® θθ sin;cos ryrx ==  GÛÀ 

  
2

2

222

1 







∂
∂+








∂
∂=








∂
∂+








∂
∂

θ
z

rr
z

y
z

x
z

 GÚ {ÖÄP. 

Or 
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 (b) Find 
dx
dy

 if 222 ayxu ++=  where 333 ayx =+ . 

  222 ayxu ++=  CvÀ 333 ayx =+  GÛÀ 
dx
dy

 –I 

PõsP. 

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

ayax 2)( 22 =+−  where a  is the parameters. 

  ayax 2)( 22 =+−  CvÀ a  Gß£x TÓÍÄ GßÓ ÁmhU 

Sk®£zvß `ÌøÁU PõsP. 

Or 

 (b) Find the envelope of the family of straight lines 
32 atattxy +=+  the parameters being t . 

  32 atattxy +=+  GßÓ ÷|ºU÷Põk Sk®£zvß 

TÓÍÄ t  CvÀ `ÌÄ PõsP. 

15.  (a) Find the radius of curvature of the curve 30=xy  at 

the point )0,2(−  

  30=xy –ß ¦ÒÎ (–2, 0) GßÓ ÁøÍÂß Bμzøu 

PõsP. 

Or 

 (b) Prove that the radius of curvature at any point of 

the cycloid )sin( θθ +=ax  and )cos1( θ−=ay  is 

2/cos4 θa . 

  )sin( θθ +=ax  ©ØÖ® )cos1( θ−=ay  GßÓ Ámh 

E¸miß ÁøÍÁøμ Bμ® 2/cos4 θa  GÚ {ÖÄP.  
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. If )sinsin( 1 xmy −=  prove that 0)1( 2
12

2 =+−− ymxyyx  and 

0)()12()1( 22
12

2 =−++−− ++ nnn ynmxynyx  

 )sinsin( 1 xmy −=  GÛÀ 0)1( 2
12

2 =+−− ymxyyx  ©ØÖ® 

0)()12()1( 22
12

2 =−++−− ++ nnn ynmxynyx  GÚ {ÖÄP. 

17. If )3(log 333 xyzzyxu −++= show that 

 (a) 
zyxx

u
y
u

x
u

++
=

∂
∂+

∂
∂+

∂
∂ 3

. 

 (b) 2

2

)(
9
zyx

u
zyx ++

−=







∂
∂+

∂
∂+

∂
∂

. 

 )3(log 333 xyzzyxu −++=  GÛÀ 

(A) 
zyxx

u
y
u

x
u

++
=

∂
∂+

∂
∂+

∂
∂ 3

 

 (B) 2

2

)(
9
zyx

u
zyx ++

−=







∂
∂+

∂
∂+

∂
∂

GÚU PõmkP. 

18. Find the Maximum (or) Minimum values of 
4422 )(2 yxyx +−− . 

 4422 )(2 yxyx +−− –ß AvP£m\® ©ØÓ® SøÓ¢u£m\ 

©v¨ø£ PõsP. 
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19. Find the envelope of the Circles drawn on the radius 

vectors of the Ellipse. 12

2

2

2
=+ b

y
a

x  as diameter. 

 Ámhzvß `ÌÄ J¸ }ÒÁmh® 12

2

2

2
=+ b

y
a

x  GßÓ 

vø\¯ß Bμ® Gß£x Auß Âmh® PõsP. 

20. Find the evolute of the Ellipse .12

2

2

2
=+ b

y
a

x  

  

 12

2

2

2
=+ b

y
a

x  GßÓ }ÒÁmhzvß A»ºÁøμ PõsP. 

  

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

Mathematics 

Allied – NUMERICAL METHODS WITH APPLICATIONS 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Write the formula for Bisection methods. 

 C¸öÁmk •øÓ°ß `zvμ® GÊxP. 

2. Write the formula for Newton Raphson methods. 

 {³mhß&μõ¨\ß •øÓ°ß `zvμ® GÊxP. 

3. Prove 012340
4 464 yyyyyy +−+−=Δ . 

 {ÖÄP 012340
4 464 yyyyyy +−+−=Δ . 

4. Prove Δ+= 1E . 

 {ÖÄP Δ+= 1E . 

5. Write the formula for Simpsons 
8
3

 rule. 

 ]®\ß 
8
3

 Âv°ß `zvμ® GÊxP. 

Sub. Code 
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6. Write the formula for trapezoidal rule. 

 mμ¨¤\õ´hÀ •øÓ°ß `zvμ® GÊxP. 

7. What is Seidal method? 

 ^hÀ •øÓ GßÓõÀ GßÚ? 

8. What is the condition of Gauss Jacobi method? 

 Põì á÷Põ¤ •øÓ°ß {£¢uøÚ GßÓõÀ GßÚ? 

9. Write the formula of Picard’s methods. 

 ¤UPõμm •øÓ°ß `zvμ® GÊxP. 

10. Write the R.K. fourth order formula. 

 μ[÷P Smhõ |õ»õÁx Á›ø\ •øÓ°ß `zvμ® GÊxP. 

 Part B  (5 × 5 = 25) 

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

11. (a) By Newton Raphson methods, find root xex −= . 

  {³mhß&μõ¨\ß •øÓ°À ‰»® PõsP xex −= . 

Or 

 (b) Using the methods of false position find a root of the 

equation 0533 =−− xx . 

  ¤øÇ {ø» •øÓø¯ £¯ß£kzv, \©ß£õmøh wºÄ 

PõsP 0533 =−− xx . 
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12. (a) Using Newton’s forward interpolation formula, find 
)02.1(f  

x: 1.0 1.1 1.2 1.3 1.4 

)(xf : 0.841 0.891 0.932 0.964 0.985 

  •ß÷ÚõUS Âzv¯õ\ CøhUPo¨¦ •øÓ°À 
)02.1(f  PõsP. 

x: 1.0 1.1 1.2 1.3 1.4 

)(xf : 0.841 0.891 0.932 0.964 0.985 

Or 

 (b) Derive the Newton’s backward difference 
interpolation formula. 

  {³mhß ¤ß÷ÚõUS Âzv¯õ\ CøhUPo¨¦ 
•øÓ°ß `zvμ® u¸Â. 

13. (a) Evaluate 
1

0

dxex x  with 25.0=h  by Simpson’s  

3
1

 rule.  

  ]®\ß 
3
1

 Âvø¯ öPõsk 
1

0

dxex x , 25.0=h  

©v¨¤kP. 

Or 

 (b) Evaluate 
π

0

sin dxx  with 
10
π=h , by Simpson’s 

8
3

 

rule.  

  ]®\ß 
8
3

 Âvø¯ öPõsk 
π

0

sin dxx , 
10
π=h  

©v¨¤kP. 
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14. (a) Solve by Gauss–Seidal method,   

354172
24103
32428

=++
=++
=−+

zyx
zyx
zyx

 

  Põì ^hÀ •øÓ¨£i wºUP 

354172
24103
32428

=++
=++
=−+

zyx
zyx
zyx

. 

Or 

 (b) Solve by Gauss-elimination method,   

1694
;18323

;102

=++
=++

=++

zyx
zyx

zyx
 

  Põì }UPÀ •øÓ¨£i wºUP 

1694
;18323

;102

=++
=++

=++

zyx
zyx

zyx
 

15.  (a) Using Taylor’s series, find 

yx
dx
dyyyy −= 2).3.0(),2.0(),1.0( . 

  öh´»º öuõhº •øÓ¨£i )3.0(),2.0(),1.0( yyy  ß 

©v¨¦U PõsP yx
dx
dy −= 2 . 

Or 

 (b) Using Picard’s method find 
xy
xy

dx
dyy

+
−=),1.0(  with 

1)0( =y . 

  ¤UPõμm •øÓ¨£i )1.0(y  ß ©v¨¦ PõsP 

xy
xy

dx
dy

+
−=  ©ØÖ® 1)0( =y . 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. By Bisection method, find root 0943 =−− xx . 

 C¸öÁmk •øÓ°ß ‰»® wºÄ PõsP 0943 =−− xx . 

17. Using Lagrange’s interpolation formula fine )2(y  from 
the following data. 

x: 0 1 3 4 5 

y: 0 1 8 256 625 

 »Uμõßâß CøhUPo¨¦ •øÓ°À )2(y  ß ©v¨¦ 
PõsP. 

x: 0 1 3 4 5 

y: 0 1 8 256 625 

18. Evaluate  −
4.1

1

2

dxe x  by taking 1.0=h , using Simpson’s 

rule. 

 ]®\ß Âvø¯U öPõsk  −
4.1

1

2

dxe x , 1.0=h  ©v¨¤kP. 

19. Solve by Gauss-Jacobi method 

 
221032

2210
9210

=++−
−=−+

=++

zyx
zyx
zyx

 

 Põì á÷Põ¤ •øÓ°À wºUP 

221032
2210
9210

=++−
−=−+

=++

zyx
zyx
zyx
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20. Using Runge–kutta method of fourth order solve 

22

22

xy
xy

dx
dy

+
−=  given 1)0( =y , at 4.0,2.0=x . 

 22

22

xy
xy

dx
dy

+
−= , 1)0( =y , GÚ öPõkUP¨£mkÒÍx, 

4.0,2.0=x  US μ[÷P Smhõ |õÁõÁx Á›ø\ •øÓ°À 
©v¨¦ PõsP. 

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

Mathematics 

Allied : ANCILLARY MATHEMATICS – I 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 
 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define Eigen value. 
 IPß ©v¨¦ Áøμ¯Ö. 

2. Find the characteristic equation of 







−
−

=
41
31

A . 

 







−
−

=
41
31

A &ß ]Ó¨¤¯À¦ \©ß£õmiøÚ Psk¤i. 

3. Solve 322 pypxy += . 

 wºUP 322 pypxy += . 

4. Solve ( ) 0652 =+− yDD . 

 wºUP ( ) 0652 =+− yDD . 

5. Find the radius of the curve xey =  at ( )1,0 . 

 ( )1,0  GßÓ ¦ÒÎ°À xey =  ß ÁøÍÂß Bμzøu 
Psk¤iUP. 

6. Find the thn  differential coefficient of x3sin . 

 x3sin  ß thn  ÁøPUöPÊ SnPzøuU PshÔP. 

Sub. Code 
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7. Prove that  =
2/

0

2/

0

cossin
ππ

dxxxxd nn . 

  =
2/

0

2/

0

cossin
ππ

dxxxxd nn  Gß£øu {¹¤UP. 

8. Find  dxxlog . 

 PõsP  dxxlog . 

9. Expand θxcos . 

 Â›ÁõUSP θxcos . 

10. Expand θ5sin . 

 Â›ÁõUSP θ5sin . 

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

11. (a) Find the eigenvectors for 















=

118
151

311

A . 

  
















=

118
151

311

A  Gß£uß ]Ó¨¤¯À¦ öÁUhºPøÍU 

Psk¤i. 

Or 

 (b) Show that the matrix 






 −
12
21

 satisfies its own 

characteristic equation. 

  






 −
12
21

 GßÓ Ao¯õÚx ]Ó¨¤¯À¦ 

\©ß£õmiøÚ v¸¨v¨£kzx® GÚ PõmkP. 
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12. (a) Solve 023 222 =++ yxyppx . 

  wºUP 023 222 =++ yxyppx .   

Or 

 (b) Solve ( ) xeyDD 22 134 =+− . 

  wºUP ( ) xeyDD 22 134 =+− .  

13. (a) Find ny , where ( )( )121
3

−+
=

xx
y . 

  ( )( )121
3

−+
=

xx
y  GÛÀ ny &ø¯U PõsP. 

Or 

 (b) If ( ) ( )xbxay logsinlogcos += , show that 

( ) ( ) 0112 2
12

2 =++++ ++ nnn ynxynyx . 

  ( ) ( )xbxay logsinlogcos +=  GßÓõÀ, 

( ) ( ) 0112 2
12

2 =++++ ++ nnn ynxynyx  Gß£øu {ÖÄP. 

14. (a) Find dxxx 12 tan− . 

  PõsP dxxx 12 tan− . 

Or 

 (b) Integrate xx 3sin3 , using Bernoulli’s formula. 
  ö£ºöÚÍ¼°ß `zvμzøu £¯ß£kzv, 

xx 3sin3 &ø¯z öuõøP°hÄ®. 

15.  (a) Expand θ7sin  interms of θcos . 

  Â›ÁõUS θ7sin  øÁ θcos  Âß ©v¨£õP. 

Or 

 (b) Prove that 

  θθθθθ cos353cos215cos77coscos2 76 +++=  

  {ÖÄP  

  θθθθθ cos353cos215cos77coscos2 76 +++=  
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Find 1−A  for 















=

302
120

201

A  using C-H theorem. 

 C-H ÷uØÓzøu £¯ß£kzv, 
















=

302
120

201

A  Ao 1−A  ß 

PõsP. 

17. Solve ( ) 2/121 pxpxy ++= . 

 wºUP ( ) 2/121 pxpxy ++= . 

18. Prove that the radius of curvature at any point of the 
cycloid ( )θθ sin+= ax  and ( )θcos1 −= ay  is 2/cos4 θa . 

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

ÁmhÁiÁ©õÚ ÁøÍÁõÚx 2/cos4 θa  GÝ® Bμzøu 
öPõshx GÚ {ÖÄP. 

19. Prove that ( ) 2

4/

0

log
8

tan1log
πθθ

π

=+ d . 

 ( ) 2

4/

0

log
8

tan1log
πθθ

π

=+ d  GÚ {ÖÄP. 

20. If 
2166
2165sin =

θ
θ

, show that o3=θ . 

 
2166
2165sin =

θ
θ

 GÛÀ, o3=θ  GÚUPõmkP. 

  
———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Give the reason for Learning Latex. 

 Latex PØ£uØPõÚ PõμnzøuU TÖP. 

2. What is List environment in Latex? 

 LatexÀ `ÇÀ GßÓõÀ GßÚ? 

3. Write down the uses of brace command. 

 brace PmhøÍ°ß £¯ß£õhPøÍ GÊxP. 

4. Write a note on “Hats”. 

 “Hats” £ØÔ J¸ SÔ¨¦ GÊxP. 

5. How do you avoid spaces in Latex? 

 Latex À CøhöÁÎPøÍ GÆÁõÖ uÂº¨£x? 

6. What is \Warningoff { }L  command? 

 \Warningoff PmhøÍ GßÓõÀ GßÚ? 

Sub. Code 
23BMA1S1 
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7. Give any four packages in Latex. 

 H÷uÝ® |õßS Latex öuõS¨¦PøÍ GÊxP. 

8. What is the use of Usepackage? 

 Usepackage ß £¯ß GßÚ? 

9. Write any two commands to create an article. 

 J¸ Pmkøμø¯ E¸ÁõUP H÷uÝ® Cμsk PmhøÍPøÍ 
GÊxP. 

10. What is the Latex packages for presentation? 

 ÂÍUPUPõm]UPõÚ Latex öuõS¨¦PÒ GßÚ? 

 Part B  (5 × 5 = 25) 

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

11. (a) Explain about shape and family type style. 

  shape ©ØÖ® family ÁøPPøÍ ÂÍUSP. 

Or 

 (b) What are the two Environments related to table? 
Explain. 

  AmhÁøn²hß öuõhº¦øh¯ Cμsk `ÇÀPÒ 
¯õøÁ? ÂÍUSP. 

12. (a) What are the different ways to type mathematical 
equations? 

  Pou \©ß£õkPøÍ Aa]kÁuØPõÚ öÁÆ÷ÁÖ 
ÁÈPÒ ¯õøÁ? 

Or 

 (b) Illustrate the commands for arrays and matrices 
with example. 

  Á›ø\PÒ ©ØÖ® AoPÐUPõÚ PmhøÍPøÍ 
GkzxUPõmkhß ÂÍUSP. 
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13. (a) Write about sectioning commands. 
  ¤›Ä PmhøÍPøÍ¨ £ØÔ GÊxP. 

Or 

 (b) How to find common errors? Explain. 
  ö£õxÁõÚ ¤øÇPøÍ GÆÁõÖ Psk¤i¨£x? 

ÂÍUSP. 

14. (a) Explain about making a Bibliography. 
  J¸ ¡À £mi¯ø» E¸ÁõUSÁx £ØÔ ÂÍUSP. 

Or 

 (b) How to make annotated index in Latex? 

  Latex À ]Ö SÔ¨¦ SÔ±møh GÆÁõÖ 
E¸ÁõUSQÓx? 

15.  (a) Develop an report using various commands. 
  £À÷ÁÖ PmhøÍPøÍ¨ £¯ß£kzv J¸ 

AÔUøPø¯ E¸ÁõUSP. 

Or 

 (b) What is the purpose of Latex in Internet Resources? 

  Cøn¯ ÁÍ[PÎÀ Latex ß ÷|õUP® GßÚ?  

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Describe the vertical and horizontal spacing. 
 ÷|º ©ØÖ® Qøh©mh CøhöÁÎPøÍ ÂÁ›. 

17. Explain : 

 (a) Fonts 

 (b) Binomial coefficient 

(A) GÊzx¸UPÒ 

 (B) C¸ö\õØ SnP® ÂÍUSP. 
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18. How do you create document using Latex? 

 Latexø¯¨ £¯ß£kzv BÁnzøu GÆÁõÖ 
E¸ÁõUSÁx? 

19. Explain how do you input files in Latex. 

 LatexÀ ÷Põ¨¦PøÍ GÆÁõÖ EÒÎkÁx Gß£øu 
ÂÍUSP. 

20. How to create a basic Slideshow presentation in Latex 
with Beamer? 

 Beamer ‰»® LatexÀ Ai¨£øh Slideshow 
ÂÍUPUPõm]ø¯ GÆÁõÖ E¸ÁõUSÁx? 

  
———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Write the expansion of 6)2( +x . 

 6)2( +x ß Â›ÁõUP® GÊxP. 

2. Write the General terms in Binomial expansion. 
 D¸Ö¨¦ Â›ÁõUPzvß ö£õx EÖ¨ø£U GÊxP. 

3. Define Geometric mean. 
 ö£¸UP \μõ\› Áøμ¯Ö. 

4. Write the sum of first n  terms for Geometric progression. 

 ö£¸USz öuõh›ß •uÀ n &EÖ¨¦PÎß TkuÀ GÊxP. 

5. Evaluate 56P . 

 ©v¨¦ PõsP. 56P . 

6. Prove 10 =nc . 

 {ÖÄP. 10 =nc . 

7. Evaluate o75cos . 

 ©v¨¦ PõsP o75cos . 

Sub. Code 
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8. Prove 
A
AA 2tan1

tan2
2tan

−
= . 

 {ÖÄP 
A
AA 2tan1

tan2
2tan

−
= . 

9. Computer Derivative of 210x  with respect to x . 

 210x  Gß£uØS ÁøPUöPÊ x &I ö£õÖzxU PõsP. 

10. Evaluate  dxuv
dx
d

)( . 

 ©v¨¦ PõsP  dxuv
dx
d

)( . 

 Part B  (5 × 5 = 25) 

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

11. (a) Compute 3)96( . 

  PnUQkP 3)96( . 

Or 

 (b) Write the middle terms in the expansion of 
12

2






 −

x
x . 

  
12

2






 −

x
x &ß Â›ÁõUPzvÀ EÒÍ |k EÖ¨¦PøÍ 

GÊxP. 

12. (a) In a AP, if the 7th term is 39 and 17th term is 69. 
Find the series. 

  J¸ Tmkzöuõh›ß 7&Áx EÖ¨¦ 39 ©ØÖ® 17Áx 
EÖ¨¦ 69 GÛÀ Auß öuõhøμU PõsP. 

Or 
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 (b) Find the three numbers in GP whose sum is 21 and 
whose product is 216. 

  J¸ ö£¸USzöuõh›À, Auß TmkzöuõøP 21 
©ØÖ® Auß ö£¸USzöuõøP 216 GÛÀ Auß 
‰ßÖ GsPøÍ PshÔ¯Ä®. 

13. (a) Prove )1(
)1(

−
−= r
n

r cx
r
nnc . 

  {ÖÄP )1(
)1(

−
−= r
n

r cx
r
nnc . 

Or 

 (b) Prove 1
1

−
−×= r
n

p pxnn
r

. 

  {ÖÄP 1
1

−
−×= r
n

p pxnn
r

. 

14. (a) Prove o

oo

oo

56tan
11sin11cos
11sin11cos =

−
+

. 

  {ÖÄP o

oo

oo

56tan
11sin11cos
11sin11cos =

−
+

. 

Or 

 (b) Evaluate 
xy

yxyx
cotcot

1cotcot
)cot(

+
−=+ . 

  ©v¨¦ PõsP 
xy

yxyx
cotcot

1cotcot
)cot(

+
−=+ . 

15. (a) Compute derivative of xcot . 

  xcot &Cß ÁøPUöPÊ PõsP. 

Or 

 (b) Find the derivative of 
x
xxxf

tan
cos

)(
+= . 

  
x
xxxf

tan
cos

)(
+= &Cß ÁøPUöPÊ PõsP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Find the value of 
4

22
4

22 11 




 −−+





 −+ aaaa . 

 ©v¨¦ PõsP 
4

22
4

22 11 




 −−+





 −+ aaaa . 

17. The sum of first three terms of a GP is 
12
13

 ands their 

product is 1− . Find the common ratio and the series. 

 ö£¸USz öuõh›À •uÀ ‰ßÖ EÖ¨¦PÎß TkuÀ 
12
13

 

©ØÖ® Auß ö£¸UPÀ 1−  GÛÀ A¢u ö£¸UPz öuõh›ß 
ö£õxÁõÚ ÂQu® ©ØÖ® Auß öuõhøμ PõsP. 

18. Find the value of  

 (a) 4,42
35

>= nnn pp  

 (b) 4,
3
5

1 4

4 >=
−

n
pn

np
 

 ©v¨¦ PõsP : 

 (A) 4,42
35

>= nnn pp  

 (B) 4,
3
5

1 4

4 >=
−

n
pn

np
 

19. Prove 
42

1
tan

2
1

tan 11 π=







+
++








−
− −−

x
x

x
x

. 

 {ÖÄP 
42

1
tan

2
1

tan 11 π=







+
++








−
− −−

x
x

x
x

. 

20. Evaluate  dxxx cos . 

 ©v¨¦ PõsP  dxxx cos . 

———————— 



  

S–5663   

B.Sc. DEGREE EXAMINATION, APRIL 2025 

Second Semester 

Mathematics 

ANALYTICAL GEOMETRY 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Define direction cosines of a line. 
 ÷Põmiß vø\U öPõ\ßPøÍ Áøμ¯Ö. 

2. What are the different forms of equation of a straight line 
in space? 

 öÁÎ°À ÷|º÷Põmiß öÁÆ÷ÁÖ \©ß£õkPÒ GßÚ?  

3. Define Skew lines. 
 ÷Põmh ÷PõkPøÍ Áøμ¯Ö. 

4. What is the definition of tangent line of the surface? 
 £μ¨¤ß öuõk÷Põmiß Áøμ¯øÓ GßÚ? 

5. 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

 are 

perpendicular to each other. 

 
2

3
2

2
3
1 −=−=

−
− z

k
yx

 ©ØÖ® 
5
6

1
5

3
1

−
−=−=− zy

k
x

 

GÝ® ÷PõkPÒ JßÖUöPõßÖ ö\[SzuõP C¸US®÷£õx 
kß ©v¨ø£U PõsP.  

Sub. Code 
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6. Define Direction Cosines. 

 vø\ öPõø\ßPøÍ Áøμ¯Ö. 

7. Define orthogonal projection. 

 ö\[SzuõÚ ÃÇø» Áøμ¯Ö. 

8. Find the equation of the sphere with centre ( )2,1,1 −  and 
radius 3. 

 ( )2,1,1 −  I ø©¯©õPÄ® ©ØÖ® 3&I Bμ©õPÄ® öPõsh 
÷PõÍzvß \©ß£õk PõsP. 

9. Find the centre and radius of the sphere 
0542222 222 =−−−++ znzyx . 

 0542222 222 =−−−++ znzyx  GßÓ ÷PõÍzvß 
ø©¯® ©ØÖ® Bμ® PõsP. 

10. Write the equation of the plane in intercept form. 

 öÁmkz xsk ÁiÂ»õÚ uÍzvß \©ß£õmøh GÊxP. 

 Part B  (5 × 5 = 25) 

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

11. (a) Find the equation of the plane through ( )4,3,2 −  
and ( )3,1,1 −  and parallel to the x -axis. 

  ( )4,3,2 −  ©ØÖ® ( )3,1,1 − ß ÁÈ¯õP ö\À¾® ©ØÖ® 
x  Aa_US Cøn¯õÚ uÍzvß \©ß£õk PõsP. 

Or 

 (b) Find the symmetry form the equation of the line 
given by 01352;75 =++−=−+ zyxzyx . 

  ÷Põmiß \©ß£õkPøÍ \©a^º ÁiÂÀ PõsP. 

  01352;75 =++−=−+ zyxzyx  
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12. (a) 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. 

Or 

 (b) Show that the lines 
2

5
2

4
1

2 −=−=− zyx
 and 

2
7

23
8

2
5 −=−=− zyx

 are coplanar and find the 

equation of the plane containing them. 

  
2

5
2

4
1

2 −=−=− zyx
©ØÖ®

2
7

23
8

2
5 −=−=− zyx

 

Gß£Ú J¸uÍ ÷PõkPÒ GÚ PõmkP. ÷©¾® AøÁ 
Eøh¯ uÍzøu PõsP. 

13. (a) Find the equation of the cylinder whose generators 

are parallel to the line 
312
zyx ==  and whose 

guiding curves is the ellipse 12 22 =+ yx  and 
0=z . 

  ÁÈPõmk® }Ò Ámh® 12 22 =+ yx  ©ØÖ® 0=z  
öPõsh E¸øÍ°ß \©ß£õmøh PõsP. Auß 

E¸ÁõUQPÒ ÷Põk 
312
zyx == US Cøn¯õÚx. 

Or 

 (b) Find the equation of the right circular cone with 

vertex at ( )4,1,2 −  the line 
1
4

2
1

1
2

−
−=+=− zyx

 

as the axis and semi vertical angle 





−

6

4
cos 1 . 

  Aøμ ÷|º÷Põn® 





−

6

4
cos 1 , Aa_ 

1
4

2
1

1
2

−
−=+=− zyx

 ©ØÖ® •øÚ ( )4,1,2 −  

öPõsh ÷|ºÁmh T®ø£ PõsP. 
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14. (a) Prove that the equation of the plane having 
intercepts cba ,,  with the co-ordinate axes is 

1=++
c
z

b
y

a
x

. 

  B¯ Aa_PÐUS cba ,,  GÝ® öÁmkz xskPøÍU 

öPõsh uÍzvß \©ß£õk 1=++
c
z

b
y

a
x

 GÚ 

{ÖÄP. 

Or 

 (b) Find the equation of the plane through ( )4,3,2 −  
and ( )3,1,1 −  and parallel to the axis. 

  ( )4,3,2 −  ©ØÖ® ( )3,1,1 −  GßÓ ¦ÒÎPÒ ÁÈ÷¯ 

ö\ÀÁx® ©ØÖ® x Aa_US Cøn¯õÚx©õÚ 
uÍzvß \©ß£õmøhU PõsP. 

15.  (a) Show that the lines 
2

5
2

4
1

2 −=−=− zyx
 and 

2
1

3
8

2
5 −=−=− zyx

 are coplanar and find the 

equation of the plane containing them. 

  
2

5
2

4
1

2 −=−=− zyx
 ©ØÖ®

2
1

3
8

2
5 −=−=− zyx

 

GÝ® ÷PõkPÒ J¸ uÍzvÀ Aø©²® GÚÄ® 
AÁØøÓU öPõskÒÍ uÍzvß \©ß£õmøh²® 
PõsP. 

Or 

 (b) Prove that  

  0222222 =++++++ dwzvyuxczbyax  

represents a cone if d
c
w

b
v

a
u =++

222

. 

  d
c
w

b
v

a
u =++

222

 GÛÀ   

  0222222 =++++++ dwzvyuxczbyax  Gß£x 
J¸ T®ø£U SÔUS® GÚ {ÖÄP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Find the image of the point ( )4,3,1  under the reflection in 

the plane 032 =++− zyx . Hence prove that the image 

of the line 
3
4

2
3

1
1

−
−=

−
−=− zyx

 is 

10
2

5
5

1
3

−
−=

−
−=+ zyx

. 

 032 =++− zyx  GßÓ uÍzvß «x ( )4,3,1  GßÓ 

¦ÒÎ°ß GvöμõÎ¨¦ ¤®£zøuU PõsP.  

Av¼¸¢x 
3
4

2
3

1
1

−
−=

−
−=− zyx

 GÝ® ÷Põmiß ¤®£® 

10
2

5
5

1
3

−
−=

−
−=+ zyx

 GÚ {ÖÄP. 

17. A sphere touches the plane 0722 =−−− zyx  at 

( )1,1,3 −−  and passes through ( )3,1,1 −  find its equation. 

 ( )1,1,3 −−  GßÓ ¦ÒÎ°À 0722 =−−− zyx  GßÓ 

uÍzøu öuõk©õÖ® ( )3,1,1 −  GßÓ ¦ÒÎ°ß ÁÈ¯õP 

ö\À¾©õÖ® EÒÍ J¸ ÷PõÍzvß \©ß£õk PõsP. 

18. Find the angle between the lines of intersection of the 

cone 0326 =+− zxyzxy  and the plane 0=++ zyx . 

 0326 =+− zxyzxy  GßÓ T®¦® 0=++ zyx  GßÓ 

uÍ•® öÁmiU öPõÒÐ® ÷|º÷PõkPÐUS Cøh÷¯¯õÚ 

÷PõnzøuU PõsP. 
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19. Prove that 
3
8

sinsinsinsin 2222 =+++ δγβα  where 

the line makes an angles δγβα ,,, , with the pour 
diagonals of a cube. 

 
3
8

sinsinsinsin 2222 =+++ δγβα  GÚ PõmkP. C[S 

δγβα ,,,  Gß£Ú ÷PõmkUS® ‰ø»ÂmhzxUS® 
Cøh°»õÚ ÷Põn®. 

20. Find the equation of the sphere which passes through the 
circle 042222 =−−++ yxzyx ; 832 =++ zyx  and 
touches the plane 2534 =+ yx . 

 832 =++ zyx  ©ØÖ® 2534 =+ yx  BQ¯ uÍ[PÒ, 

042222 =−−++ yxzyx  GßÓ ÁmhzøuU öPõsk 
EÒÍ ÷PõÍzvß \©ß£õmiøÚU PshÔ¯Ä®. 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Evaluate 
( )

( ) ( )
dx

xx
x

 +

2/

0
2/32/3

2/3

cossin

sin
π

. 

 ©v¨¦ PõsP 
( )

( ) ( )
dx

xx
x

 +

2/

0
2/32/3

2/3

cossin

sin
π

. 

2. Evaluate 
2/

0

7sin
π

dxx . 

 ©v¨¦ PõsP 
2/

0

7sin
π

dxx . 

3. Evaluate dxex x −23 . 

 dxex x −23 ©v¨¦ PõsP. 

Sub. Code 
23BMA2C2 
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4. Evaluate dxcx x −23 . 

 ©v¨¦ PõsP dxcx x −23 .  

5. Evaluate 
2/

0

6sin
π

dxx . 

 ©v¨¦ PõsP 
2/

0

6sin
π

dxx . 

6. Evaluate  
a b

dydxxy
0 0

. 

 ©v¨¦ PõsP  
a b

dydxxy
0 0

. 

7. Evaluate ( )   ++
a b c

dzdydxzyx
0 0 0

. 

 ©v¨¦ PõsP ( )   ++
a b c

dzdydxzyx
0 0 0

. 

8. Define β  integral. 

 β  öuõøPø¯ Áøμ¯Ö. 

9. Find  
3

0

2

1

dxdyxy . 

  
3

0

2

1

dxdyxy &ß ©v¨ø£U PõsP. 

10. Find ( )1Γ  

 ( )1Γ &ß ©v¨ø£U PõsP. 
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 Part B  (5 × 5 = 25) 

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

11. (a) Evaluate  +

2/

0 cossin

sin
π

dx
xx

x
. 

   +

2/

0 cossin

sin
π

dx
xx

x
&ß ©v¨ø£U PõsP. 

Or 

 (b) Prove that  =
π πθθθ
0

3

3
2

sin d . 

   =
π πθθθ
0

3

3
2

sin d GÚ {ÖÄP. 

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

   dxxnsec &US SøÓzuÀ `zvμzøuU PõsP. 

Or 

 (b) Evaluate  dxxx 3sin3 . 

   dxxx 3sin3 &ø¯ ©v¨¤kP. 

13. (a) Evaluate  
2

1 1

2
x

dxdyxy  

   
2

1 1

2
x

dxdyxy &ø¯ ©v¨¤kP. 

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

0,0 ≥≥ yx  and 1≤+ yx . 

  0,0 ≥≥ yx  ©ØÖ® 1≤+ yx  GßÓ uÍ[PÎÀ 

Aøh¨£mhx GÛÀ  + dydxyx 22  ß ©v¨¦ 

PõsP. 

14. (a) Prove that  =
2/

0
2

tan
π πθθ d . 

   =
2/

0
2

tan
π πθθ d  GÚ {¹¤.  

Or 

 (b) Evaluate 
∞

−

0

2

dxc x . 

  
∞

−

0

2

dxc x &ø¯ ©v¨¤kP. 

15.  (a) Show that 












+
−

+
+−=  

∞

=

∞

=
2

1 1
2

2

1
sin

1
cos

2
11

n n

x

n
nxn

n
nxee

π

π
 

in the interval ( )π2,0 . 

  ( )π2,0  GßÓ CøhöÁÎ°À 













+
−

+
+−=  

∞

=

∞

=
2

1 1
2

2

1
sin

1
cos

2
11

n n

x

n
nxn

n
nxee

π

π
 GÚ {ÖÄP. 

Or 

 (b) Find the Fourier sine series for ( ) cxf =  in the 
interval ( )π,0 . 

  ( )π,0  CøhöÁÎ°À ( ) cxf =  US L§›¯º ø\ß 
öuõhøμU PõsP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Evaluate 

 (a) 
2/

0

tanlog
π

dxx . 

 (b)  +

2/

0
sin1

π

dx
x

x
. 

 ©v¨¦ PõsP 

(A) 
2/

0

tanlog
π

dxx  

 (B)  +

2/

0
sin1

π

dx
x

x
 

17. Find the reduction formula for  xdxntan  and also find 


4/

0

3tan
π

dxx . 

 SøÓzuÀ Áõ´¨£õmøh £¯ß£kzv 
4/

0

3tan
π

dxx  &ß 

©v¨ø£U PõsP. ÷©¾® 
4/

0

3tan
π

dxx  ß ©v¨ø£ PõsP. 

18. Evaluate  dzdydxxyz  taken through the positive 

octant of the sphere 2222 azyx =++ . 

 2222 azyx =++ GßÓ ÷PõÍzvß ªøP¨£Sv°À 

 dzdydxxyz  &ß ©v¨ø£U PõsP. 
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19. Prove that cosine series in the rang 0 to π  for 

 ( )




<<−
<<

=
πππ

π
xx

xx
xf

2/,
2/0,

 

 0 Â¼¸¢x π  Áøμ EÒÍ CøhöÁÎ°À 

( )




<<−
<<

=
πππ

π
xx

xx
xf

2/,
2/0,

 GßÓ \õº¤ß öPõø\ß 

öuõhøμ PõsP. 

20. Find the area bounded by the parabolas axy 42 =  and 

byx 42 = .   

 axy 42 =  ©ØÖ® byx 42 =  GßÓ £μÁøÍ¯zvß 
Áøμ¯ÖUP¨£mh £Svø¯ PõsP. 

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

Mathematics 

Allied – ASTRONOMY 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. What is mean by Zenith? 

 ö\Ûz GßÓõÀ GßÚ? 

2. Define visible semisphere. 

 PsqUSz öu›²® Aøμ÷PõÚ® £ØÔ Áøμ¯Ö. 

3. What is diurnal stars? 

 vÚ\› |m\zvμ® GßÓõÀ GßÚ? 

4. Write the effects of Dip. 

 Dip ß ÂøÍÄPøÍ GÊxP. 

5. Define refractive index. 

 JÎÂ»PÀ SÔ±k Áøμ¯ÖUP. 

6. Write Cassini’s formula. 

 Põ]Û°ß `zvμzøu GÊx. 

7. Write the Kepler’s third law. 

 öP¨Í›ß ‰ßÓõ® Âvø¯ GÊx. 

Sub. Code 
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8. State the formula for mean Anomaly. 

 \μõ\› JÊ[Qßø© `zvμzøuU SÔ¨¤kP. 

9. Define sidereal month. 

 |m\zvμ ©õu® Áøμ¯Ö. 

10. What is the age of Moon? 

 \¢vμÛß Á¯x GßÚ? 

 Part B  (5 × 5 = 25) 

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

11. (a) Find the relation between Right Ascension and 
longitude of the sun. 

  `›¯Ûß Á»x HØÓ® ©ØÖ® wºUP÷μøP 
CÁØÔØQøh÷¯ EÒÍ öuõhº¦PøÍ GÊxP. 

Or 

 (b) In a place of latitude 45° show that the interval 
between a star’s rising and the instant when it is 
due west is constant. 

  Am\÷μøP 45° ChzvÀ J¸ |m\zvμ® E¯¸® 
©ØÖ® ÷©ØS ÷|õUQ Á¸®÷£õx EhÚi CøhöÁÎ 
{ø»¯õÚx Gß£øu PõmkP. 

12. (a) Find the condition that a star is circumpolar. 

  J¸ |m\zvμ® Ámh©õÚx Gß£uØPõÚ 
Pmk¨£õmøh PshÔ¯Ä®. 

Or 

 (b) Find the latitude of the place at which the longest 
day is twice as long as the shortest day. 

  ªP }sh |õÒ SÖQ¯ |õøÍ Âh Cμsk ©h[S 
}Í©õÚ Chzvß Am\÷μøPø¯U PshÔ¯Ä®. 
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13. (a) Show that due to horizontal parallex P , then 
moon’s angular radius is increased in the ratio 

pcos:1 . 

  Qøh©mh Ch©õÖ P  Põμn©õP, \¢vμÛß ÷Põn 
Bμ® pcos:1  ÂQuzvÀ AvP›UP¨£mkÒÍx 
Gß£øuU Põmk. 

Or 

 (b) Find the effect of refraction on a small horizontal 
arc.  

  J¸ ]Ô¯ Qøh©mh ÁøÍÂÀ JÎÁ»PÀ 
ÂøÍøÁU PshÔ¯Ä®. 

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

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

Or 

 (b) The Nautical Almanac gives the Julian date 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 Cß áü¼¯ß 
÷uvø¯ 2429630 GÚ ÁÇ[SQÓx GÛÀ áÚÁ› 26, 
1965 ©ØÖ® Áõμzvß |õøÍU PshÔ¯Ä®. 

15.  (a) Find the relation between sidereal and synodic 
months.  

  £UPÁõmk ©ØÖ® ]÷ÚõiU ©õu[PÐUS Cøh÷¯ 
EÒÍ öuõhºø£U PshÔ¯Ä®. 

Or 

 (b) Find the epact of the year 1952. 

  1952 B® Bsiß `›¯ BskUS® \¢vμ 
BskUS® EÒÍ |õmPÎß Âzv¯õ\® 
PshÔ¯Ä®. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Prove that the latitude of a place is equal to the altitude 
of the celestial pole. 

 J¸ Chzvß Am\÷μøP x¸Ázvß E¯μzvØS \©® 
Gß£øu {¹¥UPÄ®. 

17. Find the geocentric distance of a station of geographical 
latitude φ . 

 ¦Â°¯À Am\÷μøP φ  {ø»¯zvß ¦Âø©¯ yμzøuU 
PshÔ¯Ä®. 

18. Derive Cassini’s formula. 

 ÷P]Ûì `zvμzøu GÆÁõÖ ö£ÖÁõ´ GßÖ ÂÍUSP. 

19. Prove that ueum sin−= . 

 ueum sin−=  GÚ {ÖÄP. 

20. Find the maximum number of eclipses in a year. 

 J¸ Á¸hzvÀ AvP£m\ PμPn[PÎß GsoUøPø¯ 
PnUQhÄ®. 

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

Mathematics 

Allied – ANCILLARY MATHEMATICS – II 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define : φ∇ . 

 Áøμ¯Ö : φ∇ . 

2. If kyzjyzxixzf


423 22 +−=  find f


×∇ . 

 kyzjyzxixzf


423 22 +−=  GÛÀ f


×∇  PõsP. 

3. Find the complementary function of ( ) xeyD 22 1 =+ . 

 ( ) xeyD 22 1 =+ –ß xøna \õº¦ PõsP. 

4. Solve : 02
2

2

=++ y
dx
dy

dx
yd

. 

 wºUP : 02
2

2

=++ y
dx
dy

dx
yd

. 

5. Define odd and even functions. 
 JØøÓ ©ØÖ® Cμmøh \õº¦PøÍ Áøμ¯Ö. 

6. Define Fourier series for ( )xf . 

 ( )xf ß §›¯º öuõhøμ Áøμ¯Ö. 

Sub. Code 
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7. Write Lagrange’s formula. 
 »UμõäáÀ `zvμzøu GÊxP. 

8. State Newton’s backward difference formula. 
 {³mhÛß ¤ß÷ÚõUQ¯ `zvμzøu GÊxP. 

9. Write the angle between the two regression lines. 
 C¸ ¤ßÚøhÄU ÷PõkPÐUS Cøh°»õÚ ÷Põnzøu 

GÊxP. 

10. State any two properties of regression coefficients. 
 Ehß öuõhº¦ öPÊUPÎß H÷uÝ® Cμsk £s¦PøÍU 

TÖP. 

 Part B  (5 × 5 = 25) 

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

11. (a) Prove that ( ) 0


=rrcurl n . 

  ( ) 0


=rrcurl n  GÚ {ÖÄP. 

Or 

 (b) Prove that ( ) rnrrgrad nn 2−= . 

  ( ) rnrrgrad nn 2−=  GÚ {ÖÄP. 

12. (a) Solve : ( ) xeyDD x cos423 =+− . 

  wºUP : ( ) xeyDD x cos423 =+− . 

Or 

 (b) Solve : 
( )22

2
2

1

1
3

x
y

dx
dyx

dx
ydx

−
=++ . 

  wºUP : 
( )22

2
2

1

1
3

x
y

dx
dyx

dx
ydx

−
=++ . 
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13. (a) Express ( ) ( )ππ <<−= xxxf  as Fourier series with 
period π2 . 

  ( )ππ <<− x  GßÓ CøhöÁÎ°À π2  Põ»zxhß 

( ) xxf = –I §›¯º öuõhμõP GÊxP. 

Or 

 (b) Find a sine series for ( ) cxf =  in the range 0 to π . 

  (0, π ) Ãa]À ( ) cxf = –ß ø\ß öuõhøμU PõsP. 

14. (a) If 24675 =U , 20280 =U , 11885 =U  and 4090 =U  
find 79U . 

  PõsP 24675 =U , 20280 =U , 11885 =U  ©ØÖ® 

4090 =U  GÛÀ 79U . 

Or 

 (b) Using Lagrange’s interpolation formula to find the 
value corresponding to 10=x  from the following 
table. 

X : 5 6 9 11

Y : 12 13 14 16

  »Uμõg] Cøhaö\¸PÒ `zvμzøu¨ £¯ß£kzv 
10=x –ØS {Pμõß ©v¨¦ PõsP. 

X : 5 6 9 11

Y : 12 13 14 16

15. (a) Narrate the uses of correlation. 
  JmkÓÂß £¯ßPøÍ GÊxP.  

Or 

 (b) What are the uses of regression lines? And what are 
the regression equation. 

  ¤ßÚøhÄU ÷Põmiß £¯ßPÒ ¯õx? ÷©¾® 
¤ßÚøhÄa \©ß£õk GßÓõÀ GßÚ? 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. (a) Prove that : ( ) ( )fff


+∇+×∇=×∇ φφφ . 

 (b) Prove that : ( ) ( ) fff


2∇−⋅∇∇=×∇×∇ . 

 (A) {ÖÄP : ( ) ( )fff


+∇+×∇=×∇ φφφ . 

 (B) {ÖÄP : ( ) ( ) fff


2∇−⋅∇∇=×∇×∇ . 

17. Solve : ( ) xxexyD x cos1 222 +=+ . 

 wºUP : ( ) xxexyD x cos1 222 +=+ . 

18. Find the Fourier series for the function 
( ) ππ <<−= xxxf 2 . 

 ( ) 2xxf =  ß L§›¯º Â›øÁU PõsP. C[S ππ <<− x  

19. Find the values of y  at 21=x  and 28=x  from the 
following data : 

x : 20 23 26 29 

y : 0.3420 0.3907 0.4384 0.4848

 ¤ßÁ¸® Â£μ[PÎ¼¸¢x 21=x  ©ØÖ® 28=x –US  
y –ß ©v¨¦ PõsP. 

x : 20 23 26 29 

y : 0.3420 0.3907 0.4384 0.4848

20. Obtain the two regression lines from the following data : 

x : 42 44 58 55 89 98 66

y : 56 49 53 58 64 76 58
 ¤ßÁ¸® uPÁø»¨ £¯ß£kzv, C¸ Ehß öuõhº¦U 

÷PõkPøÍ²® PõsP. 

x : 42 44 58 55 89 98 66

y : 56 49 53 58 64 76 58

  
———————— 
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U.G. DEGREE EXAMINATION, APRIL 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´¨¦ ©õÔø¯ Áøμ¯Ö. 

2. Define the probability density function. 

 {PÌuPÄ Ahºzv \õºø£ Áøμ¯Ö. 

3. Define a binomial distribution. 

 D¸Ö¨¦ £μÁø» Áøμ¯Ö. 

4. Define a Poisson distribution with an example. 

 £õ´\õß £μÁø» GkzxUPõmkhß Áøμ¯Ö. 

5. Define the region of rejection. 

 ¤μõ¢v¯ {μõP›¨£øÁ Áøμ¯Ö. 

6. Define simple sampling. 

 \õuõμnU TÖøÁ Áøμ¯Ö. 

Sub. Code 
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7. Write down the test for the difference between the mean 
of a sample and that of a population. 

 TÖÂß \μõ\› ©ØÖ® ©UPÒ öuõøP°ß \μõ\›UPõÚ 
Âzv¯õ\zvß ÷\õuøÚø¯ GÊx. 

8. Define F-distribution. 

 F&£μÁø» Áøμ¯Ö. 

9. What is meant buy ANOVA? 

 ANOVA GßÓõÀ GßÚ? 

10. What is LATIN square design? 

 LATIN Aø©¨¦ (\xμ ÁiÁ®) Gß£x GßÚ? 

 Part B  (5 × 5 = 25) 

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

11. (a) Find the constant C so that ( ) ...3,2,1;3/2)( == xCxf x  
satisfies the p.d.f of a discrete random variable x . 

  ( ) ...3,2,1;3/2)( == xCxf x  Gß£x x  GßÓ uÛzuÛ 

\›\© Áõ´¦ÒÍ ©õÔø¯U öPõsk p.d.f.ø¯ §ºzv 
ö\´Qßx GßÓõÀ ©õÔ¼ C&ø¯U PõsP. 

Or 

 (b) Let x  have the p.d.f 




 <<−+

=
otherwise0

11
2

1
)( xifx
xf   

find the mean and standard deviation of x . 

  x  Gß£x 




 <<−+

=
otherwise0

11
2

1
)( xifx
xf   

  ö£ØÔ¸¢uõÀ x &UPõÚ \μõ\› ©ØÖ® vmhÂ»UP® 
BQ¯ÁØøÓU PõsP. 

©ØÓ£i
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12. (a) Find the mode of the normal distribution. 

  \õuõμõn £μÁ¼ß •PøhU PõsP. 

Or 

 (b) State and prove additive property of binomial 
distribution. 

  D¸Ö¨¦ £μÁ¼ß TkuÀ Âvø¯U TÔ {ÖÄP. 

13. (a) A coin is tossed 800 times an 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£ÖQßÓõº. JÆöÁõ¸ ÷|μzv¾® 
\©Áõ´¨¤À Ã\¨£kQÓx GÚ GkzxU öPõÒÍ 
•i²©õ? 

Or 

 (b) The following data gives the means of two samples 
taken from a population examine whether there is 
any significant difference between the two sample 

10001 =n , 20002 =n : 5.671 =x , 5.2,682 == σx . 

  Cμsk ©õv›PÒ J¸ öuõS¨¤À C¸¢x 
GkUP¨£mi¸UQÓx 10001 =n , 20002 =n : 5.671 =x , 

5.2,682 == σx  

  C¢u Cμsk ©õv›US® Âzv¯õ\® EÒÍuõ? 

14. (a) Find 95% confidence limits for the mean of a 
normally distributed population form which the 
following sample was taken 15, 17, 10, 18, 16, 9, 7, 
11, 13, 14. 

  \õuõμn©õP Â{÷¯õQUP¨£mh ©UPÒ 
öuõøP°¼¸¢x ö£Ó¨£mh ©õv›PÒ •øÓ÷¯ 15, 
17, 10, 18, 16, 9, 7, 11, 13, 14 GÛÀ \μõ\›UPõÚ 95% 
|®£P GÀø»PøÍU PõsP. 

Or 
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 (b) If for one half of n events, the chance of success a p 
and chance of failure is q, while for the other half 
the chance of success is q and the chance of failure 
is p. Show that the standard deviation of the 
number of success is the same as if the chance of 
success were p in all the cases. 

  n {PÌÄPÎÀ J¸ £õvUS öÁØÔ Áõ´¨¦ P ©ØÖ® 

÷uõÀÂUPõÚ Áõ´¨¦ q GÛÀ, ©ØÓ £õv 

öÁØÔUPõÚ Áõ´¨¦ q ©ØÖ® ÷uõÀÂUPõÚ Áõ´¨¦ 

p GßÓõÀ GÀ»õ \¢uº¨£[PÎ¾® öÁØÔ Áõ´¨¦ p 
BP C¸¢uõÀ Ax öÁØÔ Áõ´¨¦ GsoUøP°ß 
vmhÂ»PÀ GÚ {¹¤. 

15.  (a) Five coins are tossed 320 times. The number of 
heads observed is given below. Examine whether 
the coin is unbiased 

No. of heads 0 1 2 3 4 5 Total

Frequency 15 45 85 95 60 20 320 

  I¢x |õn¯[PÒ 320 uhøÁ _sh¨£kQßÓx 
uø»PÒ, QøhUS® GsoUøP R÷Ç 
öPõkUP¨£mkÒÍx. |õn¯zøu |k{ø»¯õÚx GÚ 
GkzxU öPõÒÍ»õ©õ GÚ B´P. 

uø»PÎß GsoUøP 0 1 2 3 4 5 Total
AvºöÁs 15 45 85 95 60 20 320 

Or 

 (b) Prove that if 21 nn = , the median of F-distribution is 

at 1=F  and that the quartiles 1Q  and 3Q  satisfy 

the condition of 131 =QQ . 

  21 nn =  GÛÀ, F&£μÁ¼´ Cøh{ø» 1=F  À 

EÒÍx ©ØÖ® 1Q  ©ØÖ® 3Q  BQ¯ PõÀ©[PÒ 

131 =QQ  GßÓ {£¢uøÚø¯ §ºzv ö\´QßÓÚ 
Gß£øu {¹¤.  
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Obtain the (a) mean (b) median and (c) mode for the 
following distribution  

 


 <<−=

elsewhere0
10)(6

)(
2 xifxxxf  

 


 <<−=

elsewhere0
10)(6

)(
2 xifxxxf  GÚ £μÁ¾US (A) \μõ\› 

(B) ø©¯U÷Põk ©ØÖ® (C) ÁøPø¯U PõsP.  

17. If X is normally distributed with mean 8 and S.D. 4 find 

 (a) ( )105 ≤≤xP  

 (b) ( )1510 ≤≤xP  

 (c) ( )15≥xP  

 (d) ( )5≤xP  

 (e) ( )155 ≤−xP . 

 \μõ\› 8 ©ØÖ® S.D. 4 Ehß X Gß£x C¯À{ø» £μÁÀ 
GßÓõÀ  

 (A) ( )105 ≤≤xP  

 (B) ( )1510 ≤≤xP  

 (C) ( )15≥xP  

 (D) ( )5≤xP  

 (E) ( )155 ≤−xP  ø¯U PõsP. 

©ØÓ£i 
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18. The number of accidents per day were studied for 144 
days in Madras city and for 100 days in Delhi city. The 
mean numbers of accidents and the standard deviations 
were respectively 4.5 and 1.2  for Madras city and 5.4 and 
1.5 for Delhi city. Is Madras city more prone to accidents 
than Delhi city? 

 J¸ |õÎÀ |øhö£Ö® Â£zxUPÒ £ØÔ 144 |õmPÒ 
ö\ßøÚ°¾® 100 |õmPÒ öhÀ¼°¾® 
PnUQkUP¨£mhx \μõ\› Â£zxUPÐ® vmh Â»UP•® 
•øÓ÷¯ ö\ßøÚ°À 4.5 ©ØÖ® 1.2 GßÖ®, öhÀ¼°À 
5.4 ©ØÖ® 1.5 GßÖ® EÒÍÚ. öhÀ¼ø¯ Âh 
ö\ßøÚ°À Â£zx AvP® GßÖ TÓ •i²©õ? 

19. The table gives the biological values of protein from 6 
cow’s milk and 6 buffalo’s milk. Examine whether the 
differences are significant. 

Cow’s milk 1.8 2.0 1.9 1.6 1.8 1.5
Baffalo’s milk 2.0 1.8 1.8 2.0 2.1 1.9

 6 £_ ©õkPÎ¼¸¢x®, 6 G¸ø© ©õkPÎ¼¸¢x® 
ö£Ó¨£mh £õ¼À EÒÍ ¦μua\zvß AÍÄPÒ R÷Ç 
•UQ¯zxÁ® öPõkUP¨£mkÒÍÚ AøÁPÎÀ EÒÍ 
÷ÁÖ£õk •UQ¯zxÁ® Áõ´¢uÚÁõ? 

£_® £õÀ 1.8 2.0 1.9 1.6 1.8 1.5
G¸ø© £õÀ 2.0 1.8 1.8 2.0 2.1 1.9

20. Analyse the variance in the following latin square 

A8 C18 B9 

C9 B18 A16

B11 A10 C20

 R÷Ç EÒÍ ÷»miß \xμzvß £μÁØ£i B´øÁU PõsP. 

A8 C18 B9 

C9 B18 A16

B11 A10 C20

———————— 
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U.G. DEGREE EXAMINATION, APRIL 2025 
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Allied – OPERATION RESEARCH – I 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Define optimum solution. 

 EP¢u wºÄ Áøμ¯Ö. 

2. Write down the mathematical formulation of LPP. 

 LPP °ß Pou E¸ÁõUP ö\¯À•øÓø¯ GÊxP. 

3. Define standard primal problem. 

 {ø»¯õÚ •ußø© ]UPø» Áøμ¯Ö. 

4. Prove that the dual of the dual is the primal. 

 Cμmøh°ß Cμmøh÷¯ •ußø©¯õÚx GÚ {¹¤. 

5. What are the methods available to obtain an initial basic 
feasible solution of transportation problem? 

 ÷£õUSÁμzx ]UP¾UPõÚ Bμ®£ Ai¨£øh \õzv¯©õÚ 
wºøÁ¨ ö£Ó GßÚ •øÓPÒ EÒÍÚ? 

6. Write down the various steps of matrix minima method. 

 ÷©m›Uì ªÛ©õ •øÓ°ß £À÷ÁÖ £iPøÍ GÊxP. 

Sub. Code 
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7. Discuss the Hungarian method of solving as assignment 
problem. 

 £oa ]UPø»z wºUS® í[÷P›¯ •øÓø¯ ÂÁ›. 

8. Explain the method of solving a maximization 
assignment model. 

 ö£›uõUSuÀ £o ©õv›ø¯z wºUS® •øÓø¯ ÂÍUSP. 

9. Define the idle time on a machine. 

 J¸ P¸Â°ß ö\¯»ØÓ ÷|μzøu Áøμ¯Ö. 

10. How will you solve the sequencing of n  jobs on three 
machines? 

 ‰ßÖ P¸ÂPÎÀ n– ÷Áø»PÎß Á›ø\ •øÓø¯ 
GÆÁõÖ wº¨¥ºPÒ? 

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

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

  O.R. Cß ußø© ©ØÖ® A®\[PøÍ¨ £ØÔ 
ÂÍUSP. 

Or 

 (b) Rewrite in standard form the following LPP 

  Minimize 321 42 xxxZ ++=  

  S.to 

  232;52;442 3132121 ≤+≥++≤+− xxxxxxx  

  0, 21 ≥xx  and 3x  unrestricted in sign.  

  RÌPõq® LPP- ø¯ {ø»¯õÚ ÁiÁzvÀ «sk® 
GÊxP. 

  «a]Ö 321 42 xxxZ ++=  

  Pmk¨£õkPÒ    

  232;52;442 3132121 ≤+≥++≤+− xxxxxxx  

  0, 21 ≥xx  ©ØÖ® 3x  
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12. (a) Use duality to solve the following LPP. 

  Maximize 212 xxZ +=  

  S.To 

  6,102 2121 ≤+≤+ xxxx , 221 ≤− xx , 12 21 ≤− xx ; 

  0, 21 ≥xx .  

  Cμmøhz ußø©ø¯ £¯ß£kzv ÷©ÀPõq®  

LPP ø¯ wºUPÄ®. 

  «a]Ö 212 xxZ +=  

  Pmk¨£õkPÒ 

  6,102 2121 ≤+≤+ xxxx , 221 ≤− xx , 12 21 ≤− xx ; 

  0, 21 ≥xx .  

Or 

 (b) Use penalty method to solve  

  Minimize 21 2012 xxZ +=  

  Subject to the constraints : 

  10086 21 ≥+ xx , 120127 21 ≥+ xx  and 0, 21 ≥xx . 

  «a^Ö  21 2012 xxZ +=  

  Pmk¨£õkPÒ 

  10086 21 ≥+ xx , 120127 21 ≥+ xx  ©ØÖ® 0, 21 ≥xx . 

  ushøÚ •øÓø¯ £¯ß£kzv ÷©À Põq® LPP  
ø¯ wºUP. 
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13. (a) Solve the transportation problem using Vogel’s 
method. 

   
 D E F G available

A 11 13 17 14 250 

B 16 18 14 10 300 

C 21 24 13 10 400 

Requirement 200 225 275 250  

  ÷ÁõP¼ß ÷uõμõ¯ •øÓø¯ £¯ß£kzv RÌUPõq® 
TP-]UPø» wºUP.  

 D E F G available

A 11 13 17 14 250 

B 16 18 14 10 300 

C 21 24 13 10 400 

Requirement 200 225 275 250  

Or 

 (b) Solve the following transportation problem. 
From  To   

 A B C Available
I 6 8 4 14 
II 4 9 8 12 
III 1 2 6 5 

Demand 6 10 15  

  RÌPõq® TP ]UPø» wºUP. 

From  To   
 A B C Available
I 6 8 4 14 
II 4 9 8 12 
III 1 2 6 5 

Demand 6 10 15  
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14. (a) Solve the following assignment problem. 
 A B C D 

I 18 26 17 11

II 13 28 14 26

III 38 19 18 15

IV 19 26 24 10

   RÌPõq® £o°h ]UPø» wºUPÄ®. 

 A B C D 

I 18 26 17 11

II 13 28 14 26

III 38 19 18 15

IV 19 26 24 10

Or 

 (b) Solve  

 M1 M2 M3 M4 

J1 5 8 3 2 

J2 10 7 5 8 

J3 4 10 12 10

J4 8 6 9 4 

  RÌPõq® £o°h ]UPø» wºUPÄ®. 

 M1 M2 M3 M4 

J1 5 8 3 2 

J2 10 7 5 8 

J3 4 10 12 10

J4 8 6 9 4 
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15. (a) Solve the following sequencing problem. 
Job: J1 J2 J3 J4 J5 J6 

Machine A: 1 3 8 5 6 3 
Machine B: 5 6 3 2 2 10

  ¤ßÁ¸® Á›ø\ •øÓ ]UPø» wºUPÄ®. 
÷Áø» : J1 J2 J3 J4 J5 J6 

C¯¢vμ® A: 1 3 8 5 6 3 
C¯¢vμ® B: 5 6 3 2 2 10

Or 
 (b) Solve the following sequencing problem. 

Job : J1 J2 J3 J4 J5 

Machine A: 5 1 9 3 10
Machine B: 2 6 7 8 4 

  ¤ßÁ¸® Á›ø\ •øÓ PnUøP wºUPÄ®. 
÷Áø» : J1 J2 J3 J4 J5 

C¯¢vμ® A: 5 1 9 3 10
C¯¢vμ® B: 2 6 7 8 4 

 Part C  (3 × 10 = 30) 
Answer any three questions. 

16. Solve the LPP using graphical method. 
 Maximize 21 23 xxZ +=  

 Subject to the constraints : 

 

0,

3

2

12

21

31

1

21

≥
≤+

≤
=+−

xx
xx

x
xx

 

 Áøμ£h •øÓø¯ £¯ß£kzv RÌ öPõkUP¨£mkÒÍ LPP 
PnUøP wºUP. 

 «a]Ö 21 23 xxZ +=  

 Pmk¨£õkPÒ  

 

0,

3

2

12

21

31

1

21

≥
≤+

≤
=+−

xx
xx

x
xx
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17. Solve the LPP using dual simplex method. 

 Minimize 213 xxZ +=  

 Subject to  the constraints : 

 

0,

232

,1

21

21

21

≥
≥+

≥+

xx
xx

xx
  

 Cμmøh simplex  •øÓø¯ £¯ß£kzv RÌPõq® 
öPõkUP¨£mkÒÍ LPP  PnUøP wºUP. 

 «a]Ö 213 xxZ +=  

 Pmk¨£õkPÒ 

 

0,

232

,1

21

21

21

≥
≥+

≥+

xx
xx

xx
 

18. Find the optimum solution for the following T.P. 

 D1 D2 D3 D4 Supply

S1 42 48 38 37 160 

S2 40 49 52 51 150 

S3 39 38 40 43 190 

Demand 80 90 110 160  

 RÌPõq® öPõkUP¨£mkÒÍ T.P PnUQØS EP¢u wºøÁ 
Psk¤i. 

 D1 D2 D3 D4 Supply

S1 42 48 38 37 160 

S2 40 49 52 51 150 

S3 39 38 40 43 190 

Demand 80 90 110 160  
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19. Solve the following assignment problem. 
 I II III IV

A 42 35 28 21
B 30 25 20 15
C 30 25 20 15
D 24 20 16 12

  R÷Ç öPõkUP¨£mkÒÍ A.P PnUøP wºUP. 
 I II III IV

A 42 35 28 21
B 30 25 20 15
C 30 25 20 15
D 24 20 16 12

20. Use graphical method to find the minimum elopsed  total 
time squares of 2 jobs and 5 machines. 

  Machine 

Job 1 Sequence  A B C D E

 Time (in hours) 2 3 4 6 2

 
  Machine 

Job 2 Sequence  C A D E B
 Time (in hours) 4 5 3 2 6

  Áøμ£h •øÓø¯ £¯ß£kzv ¤ßÁ¸® Á›ø\ 
•øÓ  PnUøP wºUP. 

  C¯¢vμ® 

÷Áø» 1 Á›ø\ •øÓ A B C D E

 ÷|μ® 2 3 4 6 2

 
  C¯¢vμ® 

÷Áø» 2 Á›ø\ •øÓ C A D E B
 ÷|μ® 4 5 3 2 6

 ———————— 



  

S–5669   

U.G. DEGREE EXAMINATION, APRIL 2025 

Mathematics 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Find : ( )tL 2sin3  

 PõsP : ( )tL 2sin3  

2. Prove : ( ) 2/3
2/1

2s
tL π=  

 {¹¤ : ( ) 2/3
2/1

2s
tL π=  

3. Find : ( ) 








+
−

3
1

2

1

s
L  

 PõsP : ( ) 








+
−

3
1

2

1

s
L  

Sub. Code 
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4. Find : 







++

−

52
1

ss
sL  

 PõsP : 







++

−

52
1

ss
sL  

5. Define even function 

 Cμmøh \õºø£ Áøμ¯Ö 

6. Write the formula for '' nb  in half range sine series 

 AøμÃa_ ø\ß öuõh›À '' nb  Põn `zμ® GÊxP 

7. Define Fourier cosine transformation 

 L§›¯º öPõø\ß E¸©õØÓ® PõsP 

8. Find Fourier sine transform of xxf /1)( =  

 xxf /1)( =  ß L§›¯º ø\ß E¸©õØÓ® PõsP 

9. Prove : ( )
1

)1(
+

=−
z
zZ n   

 {ÖÄP : ( )
1

)1(
+

=−
z
zZ n  

10. Find 







+−

+−

12
1

2
1

zz
zz . 

 PõsP 







+−

+−

12
1

2
1

zz
zz . 
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 Part B  (5 × 5 = 25) 

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

11. (a) Find : ( )tteL t sin− . 

  PõsP: ( )tteL t sin− . 

Or 

 (b) Prove : 2log
0

2

=−

∞ −−

dt
t
ee tt

. 

  {ÖÄP : 2log
0

2

=−

∞ −−

dt
t
ee tt

. 

12. (a) Find  : ( ) 













++

+−
22

1

54

2

ss
sL . 

  PõsP : ( ) 













++

+−
22

1

54

2

ss
sL  

Or 

 (b) Solve : tyx
dt
dx =−+ 32 ; teyx

dt
dy 223 =+−  where 

0)0(,0)0( == yx . 

  wºUP : tyx
dt
dx =−+ 32 ; teyx

dt
dy 223 =+−  CvÀ 

0)0(,0)0( == yx . 
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13. (a) Expand )()( ππ <<−= xxxf  as a Fourier series with 
period π2 . 

  π2  Cøh÷ÁÎ°À )()( ππ <<−= xxxf  IL§›¯º 
öuõhμõP Â›zx GÊxP. 

Or 

 (b) Find a Fourier series for 32)( xxxf −=  in ( )3,0 . 

  ( )3,0  À 32)( xxxf −=  J¸ §›¯º öuõhº PõsP. 

14. (a) State and prove convolution theorem. 

  Emö£¸UPÀ ÷uØÓzøu PõsP. 

Or 

 (b) Prove that : 0,1,
1

log
1 >>








−

=





 nz

z
z

n
z . 

  {ÖÄP : 0,1,
1

log
1 >>








−

=





 nz

z
z

n
z . 

15.  (a) Find ( )12 −etZ . 

  PõsP : ( )12 −etZ . 

Or 

 (b) Find ( ) ( ) 








−−
−−

2
1

21

4

zz
zz . 

  PõsP : ( ) ( ) 








−−
−−

2
1

21

4

zz
zz . 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. (a) Find ( )athtL cos2 . 

 (b) Evaluate 
∞

−

0

3 sin dttte t . 

 (A) PõsP ( )athtL cos2 . 

 (B) ©v¨¦ PõsP 
∞

−

0

3 sin dttte t . 

17. Solve the equation ty
dt
dy

dt
yd

sin3
2

2

2

=−+  given that 

0)0(')0( == yy  using Lapse transform. 

 0)0(')0( == yy  GÛÀ ty
dt
dy

dt
yd

sin3
2

2

2

=−+  GßÓ 

\©ß£õmøh »õ¨»õì E¸©õØzøu¨ £¯ß£kzv wº. 

18. Find a cosine series in the range of ( )π,0  for  

 








<<−

<<
=

πππ

π

xx

xx
xf

2

2
0

)( . 

 








<<−

<<
=

πππ

π

xx

xx
xf

2

2
0

)( &ØS ( )π,0  Ãa]À öPõø\ß öuõhº 

PõsP. 
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19. Find the Fourier transform of 






>
<

=
ax
axx

xf
0

)( . 

 






>
<

=
ax
axx

xf
0

)( &ØS §›¯º E¸©õØ® PõsP. 

20. Find : ( ) ( )







++
−

42 2

2
1

zz
zZ . 

 PõsP : ( ) ( )







++
−

42 2

2
1

zz
zZ . 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Describe various types of replacement situations. 

 £À÷ÁÖ ÁøP¯õÚ ©õØÖ {ø»ø©PøÍ ÂÁ›. 

2. Define group replacement policy. 

 SÊ ©õØÖ öPõÒøPø¯ Áøμ¯Ö. 

3. Define shortage cost. 

 £ØÓõUSøÓ ö\»øÁ Áøμ¯Ö. 

4. Define inventory turnover. 

 C¸¨¦ Á¸©õÚ® Áøμ¯Ö. 

5. What is queueing theory? 

 Á›ø\ ÷Põm£õk GßÓõÀ GßÚ? 

6. Define capacity of the system. 

 Aø©¨¤ß vÓøÚ Áøμ¯Ö. 

7. What is called the dummy activity? 

 ÷£õ¼ ö\¯À£õk GÚ AøÇUP¨£kÁx Gx? 

Sub. Code 
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8. Define dangling. 

 Áø»¤ßÚ¼À öuõ[SÁøu Áøμ¯Ö. 

9. What is called the two-person zero-sum games? 

 Cμsk |£º §äâ¯ öuõøP ÂÍõ¯õmkPÒ GÚ 
AøÇUP¨£kÁx Gx? 

10. Define payoff matrix. 

 Fv¯ Aoø¯ Áøμ¯Ö. 

 Part B  (5 × 5 = 25) 

Answer all the 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 fund from 

experience are as follows. 

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. £μõ©›¨¦ AÝ£Á® 

¤ßÁ¸©õÖ : 

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) A firm is considering replacement of a machine 
whose cost price is Rs. 17,500 and the scrap value is 
Rs. 500. The maintenance cost (in Rs.) are found 
from experience to be as follows. 

Year : 1 2 3 4 5 6 7 8 

Maintenance 
cost (Rs.) : 

200 300 3,500 1,200 1,800 2,400 3,300 4,500

  When should the machine be replaced?  

  J¸ {ÖÁÚ® J¸ C¯¢vμzøu ©õÓÓ £›^¼zx 

Á¸QßÓx. J¸ C¯¢vμzvß Âø» ¹. 17,500 

©ØÖ® Auß ìQμõ£ ©v¨¦ ¹. 500. £μõ©›¨¦ 
AÝ£Á® ¤ßÁ¸©õÖ. 

Bsk : 1 2 3 4 5 6 7 8 

ö\»Ä (¹.) : 200 300 3,500 1,200 1,800 2,400 3,300 4,500

  C¯¢vμzøu G¨÷£õx ©õØÓ ÷Ásk®. 

12. (a) Explain the difference types of costs associated with 
inventories. 

  \μUSPÐhß öuõhº¦øh¯ £À÷Á¸ ÁøP¯õÚ 
ö\»ÄPøÍ ÂÍUSP. 

Or 

 (b) A contractor has to supply 10,000 bearings per day 
to an automobile manufacture. He find that, when 
he starts a production run, he can produce 25,000 
bearings per day. The cost of holding a bearing in 
stock for one year is Rs. 2 and the set-up cost of a 
production run is Rs. 1,800. How frequently should 
production run be made? 
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  J¸ J¨£¢uuõμº J¸ Bm÷hõö©õø£À 

EØ£zv¯õÍ¸US J¸ |õøÍUS 10,000 uõ[S 
E¸øÍPøÍ ÁÇ[P ÷Ásk®. AÁº EØ£zvø¯ 

öuõh[S® ÷£õx J¸ |õøÍUS 25,000 uõ[S 
E¸øÍPøÍ EØ£zv ö\´¯ •i²® GßÖ AÁº 
Psk¤izuõº. J¸ Á¸hzvØS J¸ ÷£õ[ C¸¨¦ 
øÁzv¸US® ö\»Ä ¹. 2 ©ØÖ® J¸ EØ£zv 

C¯UPzvß ö\m A¨ ö\»Ä ¹. 1,800. GÆÁÍÄ 
EØ£zv ö\´¯ ÷Ásk® Gß£øu PnUQk. 

13. (a) Explain the classification of Queueing models. 

  Á›ø\ ©õv›°ß ÁøP¨£õmøh ÂÍUSP. 

Or 

 (b) Customers arrive at a sales counter manned by a 
single person according to a Poisson with a mean 
rate of 20 per hour. The time required to serve a 
customer ahs an exponential distribution with a 
mean of 100 seconds. Find the average waiting time 
of a customer. 

  ÁõiUøP¯õÍºPÒ J¸ ©o ÷|μzvØS \μõ\›¯õP 20 
GßÓ ÂQuzvÀ J¸ £õ´\ß ö\¯À•øÓ°ß £i J¸ 
|£μõÀ {ºÁQUP¨£k® ÂØ£øÚ ø©¯zvØS 
Á¸QÓõºPÒ. J¸ ÁõiUøP¯õÍ¸US ÷\øÁ ö\´¯ 
÷uøÁ¨£k® ÷|μ® \μõ\›¯õP J¸ Av÷ÁP 

Â{÷¯õPzvÀ 100 ÂÚõiPÒ. J¸ ÁõiUøP¯õÍ›ß 
\μõ\› Põzv¸¨¦ ÷|μzøu Psk¤i. 

14. (a) Draw the network diagram for the following data. 

Activity : A B C D E F G H I J 

Preceding 
activities : 

None A A B A B,E C D,F G H,I
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  ¤ßÁ¸® uμÄPÐUS Áø»¤ßÚø» ÁøμP. 

ö\¯À£õk : A B C D E F G H I J 

•¢øu¯ 

ö\¯À£õk : 
None A A B A B,E C D,F G H,I

Or 

 (b) Draw the arrow diagram 

Activity : 0-1 1-2 1-3 2-4 2-5 3-4 3-6 4-7 5-7 6-7

Duration : 2 8 10 6 3 3 7 5 2 8 

  A®¦ Áøμ£h® ÁøμP. 

ö\¯À£õk : 0-1 1-2 1-3 2-4 2-5 3-4 3-6 4-7 5-7 6-7

Põ»® : 2 8 10 6 3 3 7 5 2 8 

15. (a) Solve : 

 B1 B2 B3 

A1 –2 15 –2 

A2 –5 –6 –4 

A3 –5 20 –8 

  RÌ Põq® ÂøÍ¯õmøh wºUP. 

 B1 B2 B3 

A1 –2 15 –2 

A2 –5 –6 –4 

A3 –5 20 –8 

Or 
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 (b) Solve : 



















−−
−−−

−

62435

62034
22123
35002

. 

  



















−−
−−−

−

62435

62034
22123
35002

 

  ÷©÷» öPõkUP¨£mkÒÍ ÂøÍ¯õmøh wºUP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. The cost of a new machine is Rs. 5,000. The maintenance 

cost of nth year is given by ,...2,1);1(500 =−= nnCn  

Suppose that the discount rate per year is 0.5. After how 

many years it will be economical to replace the machine 

by a new one? 

 J¸ ¦v¯ C¯¢vμzvß Âø» ¹. 5,000. nth Bsiß 

£μõ©›¨¦ ö\»Ä ,...2,1);1(500 =−= nnCn  Á¸hzvØS 

uÒÐ£i ÂQu® 0.5 GßÖ øÁzxUöPõÒ÷Áõ®. GzuøÚ 

BskPÐUS¨ ¤ÓS ¦v¯ C¯¢vμzøu ©õØÖÁx 

]UPÚ©õP C¸US®? 

17. Explain the deterministic inventory problems with no 

shortages. 

 £ØÓõUSøÓ CÀ»õ©À {ºn°UP¨£mh \μUS ]UPÀPøÍ 

ÂÍUSP. 
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18. Patients arrive at a clinic according to a poison 
distribution at a rate of 30 patients per hour. The waiting 
room does not accommodate more than 14 patients. 
Examination time per patient is exponential with mean 
rate 20 per hour. 

 (a) Find the effective arrival rate at the clinic 

 (b) What is the probability that an arriving patient will 
not wait? 

 (c) What is the expected waiting time until a patient is 
discharged from the clinic? 

 J¸ ©o ÷|μzvØS 30 ÷|õ¯õÎPÒ GßÓ ÂQuzvÀ 
£õ´\ß Â{÷¯õPzvØS ÷|õ¯õÎPÒ J¸ QÎÛUQØS 
Á¸QÓõºPÒ. Põzv¸¨¦ AøÓ°À 14 ÷|õ¯õÎPÐUS 
÷©À ChªÀø». J¸ ÷|õ¯õÎUS £›÷\õuøÚ ö\´²® 
÷|μ® \μõ\›¯õP J¸ ©o ÷|μzvØS 20 Ãu®. 

 (A) QÎÛU]À £¯ÝÒÍ Á¸øP ÂQuzøu PshÔP. 

 (B) Á¸® ÷|õ¯õÎ Põzv¸UPõ©À C¸¨£uØPõÚ 
{PÌuPÄ GßÚ? 

 (C) QÎÛU]¼¸¢x ÷|õ¯õÎ öÁÎ÷¯ØÓ¨£k® Áøμ 
Põzv¸US® ÷|μ® GÆÁÍÄ? 

19. A project has the following time schedule 

Activity Time Activity Time

1 – 2 4 5 – 6  4 

1 – 3 1 5 – 7 8 

2 – 4 1 6 – 8 1 

3 – 4 1 7 – 8 2 

3 – 5 6 8 – 10 5 

4 – 9 5 9 – 10 7 

 Construct PERT network, compute le TT ,  for each event. 
Find the critical path. 
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 J¸ vmhzvØS ¤ßÁ¸® ÷|μ AmhÁøn EÒÍx. 

ö\¯À£õk ÷|μ® ö\¯À£õk ÷|μ® 

1 – 2 4 5 – 6  4 

1 – 3 1 5 – 7 8 

2 – 4 1 6 – 8 1 

3 – 4 1 7 – 8 2 

3 – 5 6 8 – 10 5 

4 – 9 5 9 – 10 7 

 PERT Áø»¨¤ßÚø» E¸ÁõUPÄ®. 

 JÆöÁõ¸ {PÌÂØS® le TT ,  PnUQkQ. •UQ¯©õÚ 
£õøuø¯U PshÔP. 

20. Use graphical method in solving the following game 

  Player B 

 B1 B2 B3 B4

A1 2 1 0 –2Player A

A2 1 0 3 2 

 Áøμ£h •øÓø¯ £¯ß£kzv ¤ßÁ¸® ÂøÍ¯õmøh 
wºUP. 

  Ãμº B 

 B1 B2 B3 B4

A1 2 1 0 –2Ãμº  A

A2 1 0 3 2 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define Event. 

 {PÌÄ Gß£øu Áøμ¯Ö. 

2. Define probability function. 

 {PÌuPÄ \õºø£ Áøμ¯Ö. 

3. What is called a Mathematical expectation?  

 Pou Gvº£õº¨¦ GÚ AøÇUP¨£kÁx Gx? 

4. If X is a random variable and a and b are constants then 
show that ( ) ( ) bXaEbaXE +=+ . 

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

( ) ( ) bXaEbaXE +=+  GÚ Põmk. 

5. Define binomial distribution.  

 D¸Ö¨¦ £μÁø» Áøμ¯Ö. 

6. Write the M.G.F. of Poisson distribution.  

 £õ´\õß £μÁ¼ß G®.â.G¨. ø¯ GÊxP. 

7. Explain about tests of significance. 

 •UQ¯zxÁ ÷\õuøÚ £ØÔ ÂÍUSP. 

Sub. Code 
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8. What is called sampling distribution?  

 ©õv› £μÁÀ GßÓõÀ GßÚ? 

9. Define chi-square variate. 

 2χ  ©õÖ£õk Áøμ¯Ö. 

10. Define Student’s t distribution.  

 ©õnÁºPÎß t £μÁÀ Áøμ¯Ö. 

 Part B  (5 × 5 = 25) 

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

11. (a) Prove that the probability of the impossible event is 

zero ( )( )0=φP . 

  \õzv¯TÔÀ»õu {PÌÂß {PÌuPÄ §äâ¯® 

( )( )0=φP  GÚ {¹¤. 

Or 

 (b) State and prove the Addition law of probabilities. 

   {PÌuPÂß TmhÀ Âvø¯ TÔ AuøÚ {¹¤UPÄ®. 

12. (a) Find the expectation of the number on a die when 

thrown. 

  J¸ £Pøhø¯ E¸mk® ÷£õx AvÀ ÁμUTi¯ 

Gsoß Pou Gvº£õº¨ø£ PnUQkP. 

Or 

 (b)  Explain about characteristics function. 

  ]Ó¨¤¯À¦ \õº¦ £ØÔ ÂÍUSP. 
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13. (a) Ten coins are thrown simultaneously. Find the 
probabilities of getting at lease seven heads.  

  £zx |õn¯[PÒ J÷μ ÷|μzvÀ _sh¨£mhõÀ 
SøÓ¢u£m\® HÊ uø»PÒ ÂÊÁuØPõÚ {PÌuPøÁ 
Psk¤i. 

Or 

 (b) Derive M.G.F of normal distribution. 

   C¯À¦ £μÁ¼ß M.G.F ø¯ Á¸Â. 

14. (a) Explain about critical region and level of 
significance. 

  •UQ¯©õÚ £Sv ©ØÖ® •UQ¯zxÁzvß {ø» 
£ØÔ ÂÍUSP. 

Or 

 (b) Discuss the importance of standard error in large 
sample theory. 

  ö£›¯ ©õv› ÷Põm£õmiÀ {ø»¯õÚ ¤øÇ°ß 
•UQ¯zxÁzvøÚ  £ØÔ ÂÍUPÄ®. 

15.  (a) Derive C.G.F. of 2χ  distribution. 

   2χ  £μÁ¼ß C.G.F. ø¯ Á¸Â. 

Or 

 (b) A random sample of 10 boys had the following I.Q’s 
70, 120, 110, 101, 88, 83, 95, 98, 107, 100. Do these 
date support the assumption of a population mean 
IQ of 100? 

  £zx ]ÖÁºPÎß J¸ ^μØÓ ©õv› ¤ßÁ¸® I.Q. 
AÍÄPøÍ 70, 120, 110, 101, 88, 83, 95, 98, 107, 
100. öPõskÒÍx. C¢u uμÄPÒ ©UPÒ öuõøP 
\μõ\› IQ Cß 100 AÝ©õÚzøu Bu›UQßÓÚÁõ 
GÚ PõsP. 

 Part C  (3 × 10 = 30) 
Answer any three questions. 

16. State and prove Bayes  theorem. 
 ÷£°ì ÷uØÓzøu TÔ {¹¤UPÄ®. 
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17. Three urns contain respectively 3 green and 2 white balls, 
5 green and 6 white balls and 2 green and 4 white balls, 
one ball is drawn from each urn. Find the expected  
numbers of white balls drawn out. 

 ‰ßÖ £õzvμ[PÎÀ •øÓ÷¯ 3 £aø\ ©ØÖ® 2 öÁÒøÍ 
£¢xPÒ 5 £aø\ ©ØÖ® 6 öÁÒøÍ £¢xPÒ ©ØÖ® 2 
£aø\ ©ØÖ® 4 öÁÒøÍ £¢xPÒ EÒÍÚ. JÆöÁõ¸ 
£õzvμzvÀ C¸¢x J¸ £¢øu GkUS® ÷£õx QøhUS® 
öÁÒøÍ £¢xPÎß GsoUøP°ß Pou Gvº£õºø£ 
PshÔP. 

18. Derive the first four moments of binomial distribution. 

 D¸Ö¨¦ £μÁ¼ß •uÀ |õßS u¸n[PøÍ u¸Â. 

19. A dice is thrown 9000 times and a thrown of 3 or 4 
observed 3240 times. Show that the dice cannot be 
regarded as an unbiased one and find the limits between 
which the probability of a throw of 3 or 4 lies. 

 J¸ £Pøh 9000 •øÓ E¸mh¨£mh AvÀ 3 AÀ»x  
4 Gß£x  3240 •øÓ Qøhzux. £Pøhø¯ J¸ £UPa 
\õº£ØÓ JßÓõP P¸u •i¯õx Gß£øu Põmk[PÒ. ÷©¾® 
3 AÀ»x 4 ÂÊÁuØPõÚ {PÌuPÂÀ EÒÍ Áμ®¦PøÍ 
PshÔ¯Ä®. 

20. A survey of 320 families with 5 children each revealed the 
following distribution. 

No. of boys 5 4 3 2 1 0 
No. of girls 0 1 2 3 4 5 
No. of families 14 56 110 88 40 12

 Is this result consistent with the hypothesis that male 
and female birds are equally probable? 

 u»õ 5 SÇ¢øuPÒ  öPõsh 320 Sk®£[PÎÀ 
GkUP¨£mh PnUöPk¨¦ ¤ßÁ¸® £μÁø» u¢ux. 

BsPÎß GsoUøP 5 4 3 2 1 0 
ö£sPÎß GsoUøP 0 1 2 3 4 5 

Sk®£[PÎß GsoUøP 14 56 110 88 40 12

 C¢u •iÄ Bs ©ØÖ® ö£s ¤Ó¨¦ \©©õP \õzv¯® 
GßÓ P¸x÷PõÐhß Jzx¨÷£õQßÓuõ? 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Write any two advantages of computers. 

 Poo°ß |ßø©PÒ H÷uÝ® Cμsk GÊx. 

2. Define a computer. 

 Poo Áøμ¯Ö. 

3. Define footer. 

 AiUSÔ¨¦ Áøμ¯Ö. 

4. What is MS word? 

 MS ÷Áºm GßÓõÀ GßÚ? 

5. What are the features of excel? 

 MS GUéÀ¼À EÒÍ A®\[PÒ GßöÚßÚ? 

6. Write the short cut key for creating chart in excel. 

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

Sub. Code 
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7. Define database. 

 uμÄ uÍ® Áøμ¯Ö. 

8. What is the use of form in access? 

 MS &AqPÀ £iÁzvß £¯ßPÒ GßÚ? 

9. How will you save a presentation? 

 MS ÂÍUPPõm]ø¯ ÷\ªUP } GßÚ ö\´Áõ´? 

10. Write down the views in power point. 

 MS &£Áº£õ°søh Põm]¨£kzxÁx G¨£i GÚ GÊx. 

 Part B  (5 × 5 = 25) 

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

11. (a) Explain the features of DOS. 

  DOS ß ußø©PøÍ ÂÍUSP. 

Or 

 (b) Explain the limitation of computers. 

  PoÛ°ß Áμ®¦PøÍ¨ £ØÔ Â›ÁõP ÂÍUSP. 

12. (a) What are the spell and grammar checking facilities 
available in word? 

  ÷Áºm BÁnzvÀ EÒÍ ö\õÀ ©ØÖ® C»UPn 
÷\õuøÚ Á\vPÒ ¯õøÁ? 

Or 

 (b) How do you create a table? Illustrate. 

  AmhÁønø¯ E¸ÁõUS® •øÓø¯ 
GkzxUPõmkß ÂÍUSP. 
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13. (a) Explain the work book and sheets in MS-Excel. 

  MS-Excel &À work book ©ØÖ® sheets £ØÔ ÂÁ›. 

Or 

 (b) Explain the following terms and their properties: 
rows, columns and cells. 

  RÌPshÁØÔß £s¦PøÍ ÂÁ› : rows, columns 

©ØÖ® cells. 

14. (a) What are the benefits of using MS-Access for 
building a database? 

  MS-Access À J¸ uμÄzu uÍzøu E¸ÁõUSÁuõÀ 
HØ£k® |ßø©PøÍ ÂÁ›. 

Or 

 (b) Describe your documentation process when creating 
reports in MS-Access. 

  MS-Access À AÔUøPPøÍ E¸ÁõUS® ÷£õx 
E[PÍx BÁn¨£kzxuÀ ö\¯À•øÓø¯ ÂÁ›UP. 

15.  (a) How will you insert a new slide and a duplicate 
slide? 

  J¸ ¦v¯ ]À¾øÁ²® ©ØÖ® Auß |PÀ 
]À¾øÁ²® GÆÁõÖ ö\¸SÁõ´? 

Or 

 (b) What are the three views or power point 
presentation? 

  £Áº £õ°sm {PÌzu¼À EÒÍ ‰ßÖ Põm]PÒ 
¯õøÁ? 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Explain in detail about various generation of computers. 

 £»uμ¨£mh £À÷ÁÖ uø»•øÓ Pooø¯¨ £ØÔ 
Â›ÁõPÄ®, öuÎÁõPÄ® GÊxP. 

17. Explain text formatting in word document. 

 MS-÷Áºm £iÁzvÀ Eøμ ÁiÁø©¨¦ £ØÔ Â›ÁõP 
GÊxP.  

18. Discuss any seven mathematical function in Excel. 

 GUê¼À EÒÍ HuõÁx HÊ Pou ö\¯À£õkPøÍ £ØÔ 
ÂÁõvUP. 

19. What are the benefits of using access for database 
management? Explain. 

 ø©U÷μõ\õ¨m AU\ì GßÓ J¸ uμÄzuÍ ÷©»õsø© 
Aø©¨ø£ £¯ß£kzxÁuõÀ QøhUS® |ßø©PÒ 
GßöÚßÚ Gß£øu ÂÁ›. 

20. What is the value of including transition in a power 
point? Explain. 

 MS-£Áº £õ´siÀ ©õØÓ[PøÍ EÒÍhUQ¯ ©v¨¦PøÍ 
£ØÔ ÂÁ›zx GÊx. 

  
 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Find the H.C.F of 513, 1134 and 1215. 

 513, 1134 ©ØÖ® 1215&À H.C.Fø¯ PõsP. 

2. Find L.C.M of 16, 24, 36 and 54. 

 16, 24, 36 ©ØÖ® 54&À L.C.M&ø¯ PõsP. 

3. Evaluate 31.004 – 17.2386. 

 31.004 – 17.2386 Psk¤i. 

4. Simplify : 2047018800 +÷ . 

 _¸USP : 2047018800 +÷ . 

5. Simplify : ( ) 3
2

27 . 

 _¸USP : ( ) 3
2

27 . 

Sub. Code 
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6. 01.0  is what percent of 0.1? 

 01.0  Gß£x 0.1Cß GÆÁÍÄ \uÃu®? 

7. If 7:5: =BA  and 11:6: =CB  then CBA :: ? 

 7:5: =BA  ©ØÖ® 11:6: =CB  GÛÀ CBA :: &ø¯ 
Psk¤i. 

8. Two unbiased coins are tossed. What is the probability of 
getting atmost one head? 

 Cμsk £UPa\õº£ØÓ |õn¯[PÒ yUQ GÔ¯£kQßÓÚ 
AvP£m\® J¸ uø»ø¯¨ ö£ÖÁuØPõÚ {PÌuPÄ GßÚ? 

9. Find the average of all prime numbers between 30 and 
50. 

 30 ©ØÖ® 50 US® Cøh¨£mh AøÚzx £Põ GsPÎß 
\μõ\›ø¯U 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 
021.09.10017.0

9.180085.05.9
××
××

. 

  
021.09.10017.0

9.180085.05.9
××
××

&ø¯ Psk¤i. 

Or 

 (b) Find the value of 
00121.0
289.

. 

  
00121.0
289.

&ß ©v¨ø£U PõsP. 
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12. (a) Simplify : 
12
1

1
3
2

2
4
3

2 ++ . 

  
12
1

1
3
2

2
4
3

2 ++ &ß ©v¨ø£U PõsP. 

Or 

 (b) Simplify : { }{ }{ }58726518 −−+−− . 

  _¸USP : { }{ }{ }58726518 −−+−− . 

13. (a) Evaluate %
3
2

16  of %
3
1

33gm600 −  of 180 gm. 

  %
3
2

16 &À %
3
1

33gm600 − &À 180 gm&ß ©v¨ø£ 

PõsP. 

Or 

 (b) A man buys on article for Rs. 27.50 and sells it for 
Rs. 28.60. Find his gain percent.  

  J¸ ©Ûuß J¸ Pmkøμø¯ ¹. 27.50&US 
ÂØP¨£kQÓx. 28.60 AÁμx Buõ¯ \uÃuzøuU 
PshÔ¯Ä®. 

14. (a) If xyyx 44 22 =+  find yx : . 

  xyyx 44 22 =+  GÛÀ yx : &ø¯ 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. 
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15.  (a) January 1, 2007 was monday. What day of the week 
lies on Jan. 1, 2008? 

  áÚÁ› 1, 2007 v[PmQÇø©, áÚ 1, 2008 AßÖ 
Áõμzvß G¢u |õÒ? 

Or 

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

  7&ß •uÀ 20 ©h[SPÎß \μõ\›ø¯ PshÔ¯Ä®. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Evaluate 19192141 −+− . 

 19192141 −+− &ß Psk¤i. 

17. Simplify : 007.9507.5737.892 −− . 

 _¸USP : 007.9507.5737.892 −− . 

18. Find the longest from among 2,64  and 3 4 . 

 2,64  ©ØÖ® 3 4 &À C¸¢x ö£›¯øuU PshÔ¯Ä®. 

19. If 15% of %20=x  of y , find yx : . 

 15%À %20=x À y  GÛÀ yx : ø¯ PõsP. 

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

 BPìm 15, 1947 AßÖ Áõμzvß |õÒ GßÚ? 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define vector product. 

öÁUhº ö£¸UP® Áøμ¯Ö. 

2. Find the value of ( ) ( )dcba ××× . 

 ( ) ( )dcba ×××  ß ©v¨ø£ Psk¤i. 

3. Find the unit normal vector of the surface 
133 =+− zxyzx  at ( )1,1,1 . 

 133 =+− zxyzx  GßÓ ¦Ó¨£μ¨¤ØS ( )1,1,1  GßÓ 
¦ÒÎ°¯À Kμ»S ö\[Szx öÁUhøμU PõsP. 

4. Show that ( ) ara =∇ .  for any constant vector a . 

 a  Gß£x ©õÔ¼ öÁUhº GÛÀ ( ) ara =∇ .  GÚ 
{¹¤UPÄ®. 

5. Write the formula for work done by the force. 

 Âø\ ö\´u ÷Áø»°ß `zvμzøu GÊx. 

Sub. Code 
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6. Define Laplacion operator. 

 »õ¨»õêß B¨÷μmhº Áøμ¯Ö. 

7. Define volume integral. 

 PÚAÍÄ öuõøP°hø» Áøμ¯Ö. 

8. Write the formula for surface integral. 

 ÷©Ø£μ¨¦ J¸[Qøn¨¦ öuõøP°h¼ß `zvμzøu 
GÊx. 

9. State Green’s theorem. 

 QŸßì ÷uØÓzøu GÊxP. 

10. State Gauss divergence theorem. 

 Põì Â›Ä ÷uØÓzvøÚ GÊx. 

 Part B  (5 × 5 = 25) 

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

11. (a) If ( ) ( ) ( ) ( )ktzjyyitxtu ++=  and 

( ) ( ) ( ) ( )ktzjtyitxtv ++=  then ( ) v
dt
du

dt
dvuvu

dt
d

... += . 

  ( ) ( ) ( ) ( )ktzjyyitxtu ++=  ©ØÖ® 

( ) ( ) ( ) ( )ktzjtyitxtv ++=  GÛÀ ( ) v
dt
du

dt
dvuvu

dt
d

... +=  

GÚU PõmkP. 

Or 

 (b) If wtwt beaer −+= , show that 02
2

2

=− rw
dt
rd

 where 

ba&  are constant vectors and w  is a constant. 

  wtwt beaer −+=  GÛÀ 02
2

2

=− rw
dt
rd

 GÚ {ÖÄP 

÷©¾® a  ©ØÖ® b  Gß£Ú ©õÔ¼ öÁUhºPÒ ©ØÖ® 
w  J¸ ©õÔ¼ 
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12. (a) If kyzxjzxizxy 22323 32 ++=∇φ  then find ( )zyx ,,φ  if 

( ) 42,2,1 =−φ . 

  ( )zyx ,,φ  ß ©v¨ø£ PõsP. ÷©¾® ( ) 42,2,1 =−φ  

GÚÄ® kyzxjzxizxy 22323 32 ++=∇φ  

Or 

 (b) Find fcurlcurl  at the point ( )1,1,1  if 

kyzjxziyxf 22 ++= . 

  kyzjxziyxf 22 ++=  GßÓ öÁUhμõÚx ( )1,1,1  GßÓ 

¦ÒÎ°À fcurlcurl  I PõsP. 

13. (a) If ( )zyx ,,φ  is any solution of laplacis equation prove 

that φ∇  is both solenoidal and irrotational. 

  ( )zyx ,,φ  Gß£x »õ¨»õì \©ß£õmiß HuõÁx J¸ 

wºÁõP C¸US©õÚõÀ φ∇  Gß£x J¸ £õ´Ä 

öÁUhº ©ØÖ® _ÇØ]¯ØÓ öÁUhº GÚUPõmk. 

Or 

 (b) Find the work done by the force 

kxjzixyF
rrrr

1053 +−=  along the curve c , 

322 ,2,1 tztytx ==+=  from 1=t  to 2=t . 

  1=t  •uÀ 2=t  Áøμ 322 ,2,1 tztytx ==+=  GßÓ 

ÁøÍÁøμ°ß «x kxjzixyF
rrrr

1053 +−=  GßÓ 

Âø\ ö\´u ÷Áø»ø¯U PõsP. 
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14. (a) Evaluate ( ) ×∇
s

dsnf ˆ.
r

 where kxzjyiyf
rrrr

−+= 2  

and s  is the upper half of the sphere 
2222 azyx =++  and 0≥z . 

  s  Gß£x 2222 azyx =++  ©ØÖ® 0≥z  GßÓ 

÷PõÍzvß ÷©À Aøμ¨£Sv°À kxzjyiyf
rrrr

−+= 2  

GßÓ \õº¦ GÛÀ ( ) ×∇
s

dsnf ˆ.
r

 &ß ©v¨ø£U PõsP.  

Or 

 (b) Evaluate ( ) +
S

dSyx 22  where S  is the surface of 

the cone ( )222 3 yxz +=  bounded by 0=z  and 3=z . 

  ( )222 3 yxz +=  CvÀ S  Gß£x T®¤ß ÷©Ø£μ¨¦ 

0=z  ©ØÖ® 3=z &À `Ç¨£mh ( ) +
S

dSyx 22  I 

©v¨¤kP. 

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

rrr
222 −+=  and c  is the rectangle in the 

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

  ( ) jxyiyxf
rrr

222 −+=  GßÓ \õº¦ öÁUh¸US, c  GßÓ 

¦ÒÎPÒ byyaxx ==== ,0,,0  GßÓ 
÷|º÷PõkPÍõÀ `Ç¨£mh J¸ ö\ÆÁPzvøÚU 
öPõsk QŸßì ÷uØÓzøu \›£õºUP.  

Or 

 (b) Verify Gauss divergence theorem for the vector 
function ( ) kjyxiyzxf 22 23 +−−=  over the cube 
bounded by ayaxzyx ===== ,,0,0,0  and az = . 

  ayaxzyx ===== ,,0,0,0  ©ØÖ® az =  CÁØÓõÀ 

`Ç¨£mh PÚ\xμzvØS ( ) kjyxiyzxf 22 23 +−−=  
GßÓ öÁUhøμ øÁzx Põì Â›Ä ÷uØÓzøu 
\›£õºUPÄ®. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. If kttjitf 325 −+=  and jtitg cossin −=  find  

(a) ( )gf
dt
d

.  

 (b) ( )gf
dt
d ×  

 (c) ( )ff
dt
d

.  

 kttjitf 325 −+=  ©ØÖ® jtitg cossin −=  GÛÀ  

 (A) ( )gf
dt
d

.  

 (B) ( )gf
dt
d ×  

 (C) ( )ff
dt
d

.  I Psk¤i 

17. Find the angle between the surfaces 29222 =++ zyx  and 

47864222 =−−+++ zyxzyx  at ( )2,3,4 − . 

 29222 =++ zyx  ©ØÖ® 47864222 =−−+++ zyxzyx  

GßÓ C¸ uÍ[PÐUS Cøh¨£mh ÷©Ø£μ¨¦ ( )2,3,4 −  

GßÓ ¦ÒÎ°À ÷PõnzøuU PõsP. 
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18. Evaluate 
( )

1,1

.drf  where ( ) ( ) jxyiyxf
rrr

−++=  along  

(a) the parabola xy =2  

 (b) the straight line joining ( )1,1  and ( )2,4  

 ( ) ( ) jxyiyxf
rrr

−++=  GßÓ öÁUh¸US  

 (A) xy =2  GßÓ £μÁøÍ¯®  

(B) ( )1,1  ©ØÖ® ( )2,4  CÁØøÓ CønUS® ÷|º÷PõkPÒ, 

CÁØÔß «x 
( )

1,1

.drf  I ©v¨¤kP. 

19. Evaluate dSnf
S


rr
.  where ( ) kyzjxiyxf

rrrr
222 +−+=  and 

S  is the surface of the plane 622 =++ zyx  in the first 
octant. 

 ( ) kyzjxiyxf
rrrr

222 +−+=  ©ØÖ® S  Gß£x •uÀ PõÀ 

£Sv°À 622 =++ zyx  GßÓ uÍzvß öÁÎ¨£μ¨¦ GÛÀ 

dSnf
S


rr
.  ß ©v¨¦ PõsP. 

20. Verify Stoke’s theorem for ( ) kzyjyziyxf
rrrr

222 −−−=  
where S  in the upper half surface of the sphere 

1222 =++ zyx  and c  is its boundary. 

 1222 =++ zyx  GßÓ E¸øÍ°ß ÷©Ø£μ¨¦ S ® ©ØÖ® c  
Gß£x AuÝøh¯ GÀø»¨ £Sv²®, 

( ) kzyjyziyxf
rrrr

222 −−−=  GßÓ öÁUh¸US® EÒÍ 
ì÷hõUì ÷uØÓzøu \›£õºUPÄ®. 

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

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define Exact equation. 

 xÀ¼¯©õÚ \©ß£õmøh Áøμ¯Ö. 

2. Solve 0652 =+− pp . 

 wºUP 0652 =+− pp  

3. Find the particular Integrals of xx eeyD 422 )4( −+=− . 

 xx eeyD 422 )4( −+=−  ß ]Ó¨¦z öuõøPPøÍU PõsP. 

4. Find the C.F. of )sin(log532

2
2 xy

dx
dyx

dx
ydx =−− . 

 )sin(log532

2
2 xy

dx
dyx

dx
ydx =−−  ß {μ¨¦a \õºø£U PõsP. 

Sub. Code 
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5. Solve the equation 
xy
dz

xz
dy

yz
dx == . 

 
xy
dz

xz
dy

yz
dx ==  GÝ® \©ß£õkPøÍz wºUP. 

6. Verify the condition of integrability for the equation 
0)( =+++ dzdydxzy . 

 0)( =+++ dzdydxzy  GßÓ \©ß£õmiØS öuõøP±hÀ 
{£¢uøÚø¯ \›£õºUPÄ®. 

7. Define: General Integral. 

 Áøμ¯Ö ö£õxz öuõøP±k. 

8. Find the complete integral of npqqp =+2 2  

 npqqp =+2 2  ß •Ê öuõøP±møhU PõsP. 

9. Solve the equation yxqp +=+ . 

 yxqp +=+  GÝ® \©ß£õmøh wºUP. 

10. Solve: qxpq += . 

 wºUP qxpq += . 

 Part B  (5 × 5 = 25) 

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

11. (a) Solve : 0)()2( 2222 =−++ dyyxxyxdxyxxyy  

  wºUP 0)()2( 2222 =−++ dyyxxyxdxyxxyy  

Or 

 (b) Solve 22 1 px += . 

  wºUP 22 1 px +=  
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12. (a) Solve xxy
dx
dyx

dx
ydx log2

2
2 =++  

  wºUP xxy
dx
dyx

dx
ydx log2

2
2 =++ . 

Or 

 (b) Solve 223 1)1( xDDD +=+−− . 

  wºUP 223 1)1( xDDD +=+−− . 

13. (a) Solve 0;0 =++=++ zdzydyxdxndzmdyldx  

  wºUP 0;0 =++=++ zdzydyxdxndzmdyldx . 

Or 

 (b) Solve 
xy
dz

xz
dy

yz
dx == . 

  wºUP 
xy
dz

xz
dy

yz
dx == . 

14. (a) Eliminate a  and b  from 

  (i) byaxz ++= 2)(2  

  (ii) 1222 =++ zbyax  

  (i) byaxz ++= 2)(2  ©ØÖ® 

  (ii) 1222 =++ zbyax  CÁØÔ¼¸¢x a  ©ØÖ® b  I 
}USP. 

Or 

 (b) Eliminate f  and φ  from the relation. 

  )()( ayxayxfz −++= φ  

  )()( ayxayxfz −++= φ GßÓ \©ß£õmiß EÓÂÀ 

C¸¢x f  ©ØÖ® φ  ø¯ }USP. 
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15.  (a) Solve yxqxzpzy −=−+− )()( . 

  wºUP yxqxzpzy −=−+− )()( . 

Or 

 (b) Solve 1=+ qp . 

  wºUP 1=+ qp . 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Solve pxpyyps 2))(( =+− . 

 wºUP pxpyyps 2))(( =+− . 

17. Solve xy
dx
dyx

dx
ydx 68)25(6)25( 2

2
2 =++−+ . 

 wºUP xy
dx
dyx

dx
ydx 68)25(6)25( 2

2
2 =++−+ . 

18. Solve using variation of parameters nxyn
dx
yd

sec2
2

2

=+ . 

 AÍÄPÎß ©õÖ£õmk •øÓø¯¨ £¯ß£kzv wºUP 

nxyn
dx
yd

sec2
2

2

=+ . 

19. Solve )()()( 2222 yxzzxqyzypx −=+−+ . 

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

20. Solve by charpits method 022 22 =+++ zyqyp . 

 \õº¤mì •øÓ°À wºUP 022 22 =+++ zyqyp  

———————— 
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WEB DESIGNING 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define : Responsive Web Design. 

 Áøμ¯Ö : ©Öö©õÈ TÖ® Áø» ÁiÁø©¨¦. 

2. What is the role of client-side scripting languages in Web 
Designing? 

 ÁõiUøP¯õÍº £UPzv»õÚ £iÁ ö©õÈPÎß £[S 
GßÚ? 

3. List any two HTML formatting tags with their usage. 

 H÷uÝ® Cμsk HTML ÁiÁø©¨¦ SÔ±kPøÍ Auß 
£¯ß£õmkhß TÖP. 

4. What is the significance of HTML5 in Web Development? 

 Áø» ÁÍºa]°À HTML5&ß •UQ¯zxÁ® GßÚ? 

5. What are CSS border properties? 

 CSS GÀø» £s¦PÒ GßÚ? 

Sub. Code 
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6. What is the difference between internal CSS and external 
CSS? 

 EÒÍõP CSS ©ØÖ® öÁÎ¨¦Ó CSS Cøh°»õÚ 
÷ÁÖ£õk GßÚ? 

7. What are the block properties in CSS? 

 CSS&ß ‘Block’ £s¦PÒ ¯õøÁ? 

8. How is a CSS menu designed? 

 CSS £mi¯ø» G¨£i ÁiÁø©UQÓx? 

9. How are variables declared in JavaScript? 

 JavaScript ©õÔ¼PøÍ GÆÁõÖ AÔÂ¨£x? 

10. Define : JavaScript Popus Boxes. 

 Áøμ¯Ö: JavaScript £õ¨A¨ ö£miPÒ. 

 Part B  (5 × 5 = 25) 

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

11. (a) List and describe the different types of websites 
commonly found on the internet with examples. 

  Cøn¯zvÀ ö£õxÁõP Põn¨£k® Áø»zuÍ 
ÁøPPøÍ £mi¯¼mk Euõμnzxhß ÂÍUSP. 

Or 

 (b) Discuss the features and advantages of using 
notepad ++ as a free editor for web development. 

  HTML SÔ±miØPõÚ C»Á\z v¸zv¯õP  

Notepad ++&ß A®\[PÒ ©ØÖ® £¯ßPøÍ 
ÂÁ›UPÄ®. 
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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 

 (b) What is the purpose of HTML forms? Describe the 
key elements used to create a form. 

  HTML ÁiÁø©¨¤ß ÷|õUP® GßÚ? HTML&À J¸ 
ÁiÁø©¨ø£ E¸ÁõUP £¯ß£k® •UQ¯ TÖPøÍ 
ÂÍUSP. 

13. (a) How does CSS contribute to the separation of 
content and presentation in web design and why it 
is important? 

  CSS Áø»¨ £UPzvÀ EÒÍ EÒÍhUP® ©ØÖ® 
ÁiÁø©¨ø£ GÆÁõÖ ¤›UP EuÄQÓx? Cuß 
•UQ¯zxÁ® GßÚ? 

Or 

 (b) List and explain key CSS properties such as color, 
font-size, background-color and text-allign.  

  color, font-size, background-color ©ØÖ® text-allign  
÷£õßÓ •UQ¯ CSS £s¦PøÍ £mi¯¼mk 
ÂÍUPÄ®. 

14. (a) What are the block properties in CSS? 

  CSS&À EÒÍ ¤ÍõU £s¦PÒ £ØÔ ÂÁ›UPÄ®. 

Or 

 (b) How can CSS be used to create and style list and 
tables? Give example. 

  CSS&I G¨£i £mi¯ÀPÒ ©ØÖ® AmhÁønPÒ 
E¸ÁõUP ©ØÖ® ÁiÁø©UP £¯ß£kzu»õ®? 
Euõμn® u¸P. 
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15.  (a) Explain the different types of operators in 
JavaScript with example. 

  JavaScript&À EÒÍ öÁÆ÷ÁÖ ÁøP ö\¯¼PøÍ 
Euõμnzxhß ÂÍUSP. 

Or 

 (b) Discuss the purpose of conditional statements with 
example of if-else statement. 

  JavaScript&À £›©õnUTØÖ Gß£uß ÷|õUP® 
GßÚ? if-else TØÔß GkzxUPõmk u¸P. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Discuss the types of websites commonly found on the 
internet with example. 

 Cøn¯zvÀ ö£õxÁõP Põn¨£k® Áø»zuÍ ÁøPPøÍ 
Euõμnzxhß ÂÍUSP. 

17. Discuss the role of the <!DOCTYPE> declaration, <html>, 
<head> and <body> section with example. 

 <!DOCTYPE> AÔÂ¨¦, <html>, <head> ©ØÖ® <body> 
¤›ÄPÎß £[S £ØÔ Euõμnzxhß ÂÍUSP. 

18. Provide example program that illustrate different border 
style and their visual effects on web page. 

 JÆöÁõ¸ ÁøP GÀø» ÁiÁ[PøÍ²® Põs¤UP EuÄ® 
GkzxUPõmkPøÍ ÂÍUSP. 

19. Explain the different types of positioning properties. 

 {ø»ø©¯õUP £s¦PÎß £À÷ÁÖ ÁøPPøÍ Â›ÁõP 
ÂÍUSP. 

20. How does JavaScript function as client side scripting 
language and its importance? 

 JavaScript QøÍ¯sm&£UP® £iÁ ö©õÈ¯õP G¨£i 
ö\¯À£kQÓx ©ØÖ® Auß •UQ¯zxÁ® GßÚ? 

———————— 



  

S–5677   

B.Sc. DEGREE EXAMINATION, APRIL 2025 

Third Semester 

Mathematics 
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Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. How SPSS is used in Statistical Analysis? 

 SPSS GÆÁõÖ ¦ÒÎ¯À £S¨£õ´ÂÀ 
£¯ß£kzu¨£kQÓx? 

2. What is the purpose of editing and manipulating data in 
SPSS? 

 SPSS&À uμÄPøÍz v¸zxuÀ ©ØÖ® ö|QÌzxÁvß 
÷|õUP® GßÚ? 

3. When bar chart is used? 
 £õº Áøμ£h® G¨÷£õx £¯ß£kzu¨£kQÓx? 

4. What is the difference between a line chart and a dot 
plot? 

 Á› Áøμ£h® ©ØÖ® ¦ÒÎ ¤Íõm Cøh°»õÚ Âzv¯õ\® 
GßÚ? 

5. Define : Central Tendency. 
 Áøμ¯Ö : ø©¯¨ £μÁÀ. 

6. Define : Skewness. 
 Áøμ¯Ö : ö\õÎÄ. 

Sub. Code 
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7. What is the purpose of a one-way ANOVA? 

 J¸ ÁÈ ANOVA&ß ÷|õUP® GßÚ? 

8. How do you interpret rank correlation? 
 uμ Á›ø\ öuõhº¦ G¨£i ÂÍUP¨£kQÓx? 

9. What is linear regression used for? 
 ÷|›¯À ›Uöμåß GuØPõP £¯ß£kQÓx? 

10. What is uses of chi-square test in analyze? 

 2χ &÷\õuøÚ°ß £¯ß£õkPÒ GßÚ? 

 Part B  (5 × 5 = 25) 

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

11. (a) Explain the steps involved in running statistical 
analysis in SPSS. 

  SPSS&À ¦ÒÎ°¯À £S¨£õ´øÁ ö\´²® 
£i{ø»PøÍ ÂÍUSP. 

Or 

 (b) How can data files be imported and exported in 
SPSS? 

  SPSS&À uμÄU ÷Põ¨¦PøÍ CÓUS©v ©ØÖ® 
HØÖ©v ö\´Áx G¨£i? 

12. (a) Explain how to generate and interpret line charts in 
SPSS. 

  SPSS&À J¸ Á› Áøμ£h® E¸ÁõUSÁx ©ØÖ® 
ÂÍUSÁx G¨£i Gß£øu ÂÍUPÄ®. 

Or 

 (b) Explain the differences between dot plots and pie 
charts in SPSS. 

  ¦ÒÎ ¨Íõm ©ØÖ® ø£ Áøμ£hzvØS Cøh°»õÚ 
Âzv¯õ\[PøÍ ÂÍUSP. 
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13. (a) Explain measures of dispersion such as variance 
and standard deviation using SPSS. 

  £μÁ¼ß AÍÃkPÍõÚ ©õÖ£õk ©ØÖ® uμ{ø» 

Â»S BQ¯ÁØøÓ SPSS ‰»® GÆÁõÖ 
PnUQkÁx Gß£øu ÂÍUPÄ®. 

Or 

 (b) Describe the difference between independent 
samples t-test and paired t-test. 

  _¯õwÚ t&÷\õuøÚ ©ØÖ® Cøn¢u t&÷\õuøÚ 
Cøh°»õÚ Âzv¯õ\zøu ÂÁ›UPÄ®. 

14. (a) Explain the process of performing a one-way 
ANOVA in SPSS and interpreting the results. 

  SPSS&À J¸ ÁÈ ANOVA&ß ö\¯À£õk ©ØÖ® 
•iÄPøÍ öÁÎ°kÁx SÔzx ÂÍUSP. 

Or 

 (b) What is spearman’s correlation? How it is differ 
from Pearson’s correlation? 

  ì¤¯º÷©ß öuõhº¦ GßÓõÀ GßÚ? Cx ¤¯º\ß 
öuõhº¤À C¸¢x GÆÁõÖ ©õÖ£kQÓx? 

15. (a) Describe the process of performing linear regression 
analysis in SPSS. 

  SPSS&À ÷|›¯À ›Uöμåß ö\´²® •øÓø¯ 
ÂÁ›UPÄ®. 

Or 

 (b) Explain the importance of p-values in 2χ -test and 
how they influence decision-making. 

  2χ &÷\õuøÚ°ß p&©v¨¦ GÆÁõÖ 
ÂÍUP¨£kQÓx? Cuß Ai¨£øh°À •iÄPøÍ 
GÆÁõÖ GkUP»õ®? 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. How do you view, edit, print output in SPSS? 

 SPSS&À öÁÎ±kPøÍ Põs£x, v¸zxÁx ©ØÖ® 
Aa]kÁx G¨£i? 

17. Explain how to customize and format charts in SPSS for 
better presentation. 

 SPSS&À ÂÍUP£hzøu AÝ\›UP ©ØÖ® ÁiÁø©¨£x 
SÔzx GÊxP. 

18. What are the assumptions of t-test? How do you check 
them in SPSS? 

 t&÷\õuøÚPÎß •ßÛ¯ø©¨¦PÒ GßÚ? SPSS&À 
AÁØøÓ G¨£i \›£õº¨£x? 

19. Compare and contract ANOVA and correlation. When 
would you use one over other in SPSS? 

 ANOVA ©ØÖ® öuõhºø£ J¨¤hÄ®. ÷©¾® Gøu 
SPSS&À G¨÷£õx £¯ß£kzu ÷Ásk®? 

20. Describe the steps involved in conducing 2χ -test in SPSS 
with example. 

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

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

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Find a basic feasible solution 
26446,3262 43214321 =+++=+++ xxxxxxxx . 

 Ai¨£øh EP¢u wºÄ PõsP 

 26446,3262 43214321 =+++=+++ xxxxxxxx . 

2. Write two features of O.R. 

 O.R.–ß C¸ £s¦PÒ CμsiøÚ TÖ. 

3. Find the dual of the following problem. 

 Min 21 xxZ +=  

 Subject to: 

 

0,

1

22

21

21

21

≥
≥−−
≥+

xx
xx
xx
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 ¤ßÁ¸® PnUQß C¸©® PõsP. 

 Min 21 xxZ +=  

 Subject to: 

 

0,

1

22

21

21

21

≥
≥−−
≥+

xx
xx
xx

 

4. When do you use a big M–method? 

 ö£›¯ – M– •øÓø¯ G¨÷£õx £¯ß£kzxÁõ´? 

5. Write the uses of transportation model. 

 ÷£õUSÁμzx ©õv›°ß £¯ßPøÍ GÊx. 

6. What is least cost method? 

 SøÓ¢u Âø» ©õv› GßÓõÀ GßÚ? 

7. What is an assignment problem? 

 JxURmkU PnUS GßÓõÀ GßÚ? 

8. Write the difference between assignment and 
transportation models. 

 JxURmk ©ØÖ® ÷£õUSÁμzx ©õv›PÒ GÆÁõÖ 
÷ÁÖ£kQÓx GÚ GÊx. 

9. Define a sequencing problem. 

 Á›ø\ ©õv› GßÓõÀ GßÚ? 

10. Write two assumptions involved in solving a sequencing 
problem. 

 Á›ø\ ©õv›ø¯ wºUS® ÷£õx ÷©ØöPõÒÐ® uØ÷PõÒPÒ 
CμsiøÚ GÊx. 
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 Part B  (5 × 5 = 25) 

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

11. (a) Solve by Graphical Method. 

  Max 21 23 xxZ +=  

  Subject to: 

  

0,

3

2

12

21

21

1

21

≥

≤+

≤

≤+−

xx

xx

x

xx

 

  Áøμ£h •øÓ°À wºUP 

  Max 21 23 xxZ +=  

  Subject to: 

  

0,

3

2

12

21

21

1

21

≥

≤+

≤

≤+−

xx

xx

x

xx

 

Or 

 (b) Explain the applications of operation research. 

  ö\¯À vmhzvß £¯ß£õkPøÍ ÂÁ›. 

12. (a) Explain the term ‘duality’ in L.P.P. 

  L.P.P.–À ‘C¸ø©’ Gß£øu ÂÁ›. 

Or 
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 (b) Use Charnes Big M–method to solve the following 
L.P.P. 

  Max 213 xxZ −=   

  Subject to 

  

0,

4

33

22

21

2

21

21

≥
≤

≤+
≥+

xx
x

xx
xx

 

  RÌÁ¸® L.P.P. I \õºßì ö£›¯ M •øÓø¯¨ 
£¯ß£kzvz wºUP. 

  Max 213 xxZ −=   

  Subject to 

  

0,

4

33

22

21

2

21

21

≥
≤

≤+
≥+

xx
x

xx
xx

 

13. (a) Solve the following T. P.  

 B1 B2 B3 B4 Supply

A1 15 10 17 18 2 

A2 16 13 12 13 6 

A3 12 17 20 11 7 

Demand 3 3 4 5  

  RÌÁ¸® T.P. I wºUP. 

 B1 B2 B3 B4 ÁÇ[PÀ

A1 15 10 17 18 2 

A2 16 13 12 13 6 

A3 12 17 20 11 7 
÷uøÁ 3 3 4 5  

Or 
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 (b) Explain degeneracy in Transportation problem. 

  ÷£õUSÁμzx PnUQÀ ]øuøÁ ÂÁ›. 

14. (a) Explain Hungarian method of solving an 
assignment problem. 

  í[÷P›¯ß •øÓ°À JxURmk PnUøP wº¨£x 
SÔzx ÂÍUSP. 

Or 

 (b) Solve the A.P. 

 1 2 3 4 

A 10 12 19 11

B 5 10 7 8 

C 12 14 13 11

D 8 15 11 9 

  A.P.–I wºUP. 

 1 2 3 4 

A 10 12 19 11

B 5 10 7 8 

C 12 14 13 11

D 8 15 11 9 

15.  (a) Find the optimal sequence for the following problem 
(time in hrs).  

 Machines 

Job M1 M2 M3 M4 M5 M6

A 18 8 7 2 10 25

B 17 6 9 6 8 19

C 11 5 8 5 7 15

D 20 4 3 4 8 12
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  RÌÁ¸® PnUQß Ezu© Á›ø\ø¯U PõsP (÷|μ® 
©oPÎÀ). 

 C¯¢vμ[PÒ 

÷Áø» M1 M2 M3 M4 M5 M6

A 18 8 7 2 10 25

B 17 6 9 6 8 19

C 11 5 8 5 7 15

D 20 4 3 4 8 12

Or 

 (b) Find the optimum sequence. 

Job : 1 2 3 4 5

Machine 1 : 3 8 5 7 4

Machine 2 : 4 10 6 5 3

  EP¢u Á›ø\ PõsP. 

÷Áø» : 1 2 3 4 5

G¢vμ® 1 : 3 8 5 7 4

G¢vμ® 2 : 4 10 6 5 3

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Solve by simplex method. 

 Max 21 104 xxZ +=  

 Subject to 

 

0,

9032

10052

502

21

21

21

21

≥
≤+
≤+

≤+

xx
xx
xx
xx
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 £ß•Q •øÓ°À wºUP. 

 Max 21 104 xxZ +=  

 Subject to 

 

0,

9032

10052

502

21

21

21

21

≥
≤+
≤+

≤+

xx
xx
xx
xx

 

17. Solve the L.P.P. 

 Max 21 23 xxZ +=  

 Subject to 

 

0

1243

22

2,1

21

21

≥
≥+

≤+

xx
xx
xx

  

 LPP  I wºUP. 

 Max 21 23 xxZ +=  

 Subject to 

 

0

1243

22

2,1

21

21

≥
≥+

≤+

xx
xx
xx

 

18. Solve the following T.P. 

 A B C D Supply

1 1 2 1 4 30 

2 3 3 2 1 50 

3 4 2 5 9 20 

Demand 20 40 30 10  
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  RÌÁ¸® T.P. I wºUP 
 A B C D Supply

1 1 2 1 4 30 

2 3 3 2 1 50 

3 4 2 5 9 20 

Demand 20 40 30 10  

19. Solve the following A.P. 

 1 2 3 4 5 

A 20 15 25 25 29

B 13 19 30 13 19

C 20 17 14 12 15

D 14 20 20 16 24

E 14 16 19 11 22

 RÌÁ¸® A.P. I wºUP  

 1 2 3 4 5 

A 20 15 25 25 29

B 13 19 30 13 19

C 20 17 14 12 15

D 14 20 20 16 24

E 14 16 19 11 22
20. Find the minimal sequence and minimal total elapsed 

time 

Task A B C D E F G H I 
Machine 1 2 5 4 9 6 8 7 5 4 
Machine 2 6 8 7 4 3 9 3 8 11

 SøÓ¢u Á›ø\ ©ØÖ® SøÓ¢u ö©õzu Ph¢u ÷|μ® PõsP. 

÷Áø» A B C D E F G H I 
G¢vμ® 1 2 5 4 9 6 8 7 5 4 

G¢vμ® 2 6 8 7 4 3 9 3 8 11

————— 
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 Part A  (10 × 2 = 20) 
Answer all questions. 

1. Define convergence of a sequence. Give an example. 
 JÊ[S Á›ø\°ß J¸[Suø» Áøμ¯Ö. Euõμn® u¸P. 

2. Define the limit of a sequence. 
 JÊ[S Á›ø\°ß GÀø»ø¯ Áøμ¯Ö. 

3. Define infinite series. 
 •iÂÀ»õ öuõhøμ Áøμ¯Ö. 

4. Define limit point of the sequence ( )na . 

 öuõhº ( )na &ß GÀø» ¦ÒÎø¯ Áøμ¯Ö. 

5. Test the convergence of the series  nn
n!

. 

  nn
n!

&ß JÊ[Suø» ÷\õvUPÄ®. 

6. State Cauchy’s integral test. 
 Põæ°ß öuõøP ÷\õuøÚø¯ TÖ. 

Sub. Code 
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7. Define absolutely convergent series. 
 AÐöÁõ¸[Sz öuõhøμ Áøμ¯Ö. 

8. Give an example of alternating series. 
 F\À öuõh¸US Kº GkzxUPõmk u¸P. 

9. Define the product of  na  and  nb . 

  na  ©ØÖ®  nb &ß ö£¸UPø» Áøμ¯Ö. 

10. State Riemann’s theorem. 
 Ÿ©õÛß ÷uØÓzøu GÊxP. 

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

11. (a) Prove that 





+1n
n

 is a monotonic increasing 

sequence. 

  





+1n
n

 Gß£x K›¯À£õÚ HÖ® JÊ[S Á›ø\ GÚ 

{¹¤. 

Or 
 (b) Prove that a sequencey ( )na  cannot converge to two 

distinct limits. 

  ( )na  GÝ® J¸ JÊ[S Á›ø\ C¸ öÁÆ÷ÁÓõÚ 
GÀø»PÎÀ SÂ¯õx GÚ {¹¤. 

12. (a) State and prove Cauchy’s general principle of 
convergence. 

  Põ]°ß J¸[Su¾UPõÚ ö£õx uzxÁzøuU TÔ 
{¹¤. 

Or 

 (b) Prove that the sequence ( )( )n1−  is not convergent. 

  ( )( )n1−  GÝ® JÊ[S Á›ø\ J¸[Põx GÚ {¹¤. 
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13. (a) Test the convergence of the series  n

n

n
n!2

 by 

D’Alembert’s ratio test. 

   n

n

n
n!2

-&ß J¸[Suø» i’A»®£ºmì ÂQu 

÷\õuøÚø¯ öPõsk ÷\õvUP. 

Or 

 (b) Discuss the convergence of the series 
( ) nn log

1
 

using Cauchy’s test. 

  Põæ°ß ÷\õuøÚø¯ öPõsk 
( ) nn log

1
&ß 

J¸[Suø» ÂÁõv. 

14. (a) State and prove Leibnitz’s test. 

  ¼¤Ûmêß ÷\õuøÚø¯ TÔ {ÖÄ. 

Or 
 (b) Discuss the convergence of the series 

 





 +++

n
1

2
1

1   
( )
n
nθsin

. 

  öuõhº  





 +++

n
1

2
1

1   
( )
n
nθsin

&ß J¸[Suø» 

ÂÁõv. 

15.  (a) If s
n

= 2

1
, prove that s

4
3

5
1

3
1

1 22 =+++  . 

  s
n

= 2

1
 GÛÀ s

4
3

5
1

3
1

1 22 =+++   GÚ {¹¤. 

Or 
 (b) Prove that the sum of an absolutely convergent 

series is unaltered by any rearrangement of its 
terms. 

  EÖ¨¦PøÍ ©õØÔ Aø©¨£uõÀ uÛzu J¸[S® 
Á›ø\°ß TkuÀ ©õÓõx GÚ {ÖÄP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. If aan→  and 0≠na  for all n . Prove that 
aan
11 →








. 

 aan→  ©ØÖ® 0≠na n∀  GÛÀ 
aan
11 →








 GÚ {ÖÄP. 

17. Show that 0
log

lim =







∞→ pn n
n

, if 0>p . 

 0
log

lim =







∞→ pn n
n

, 0>p  GÛÀ GÚ PõmkP. 

18. State and prove Cauchy’s root test. 

 Põ] ‰»a ÷\õuøÚø¯ GÊv {¹¤. 

19. State and prove Merten’s theorem. 

 ö©ºmhÛß ÷uØÓzøu TÔ {ÖÄP. 

20. State and prove Abel’s theorem. 

 Hö£¼ß ÷uØÓzøu GÊv {ÖÄP. 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define : Data Exploration. 

 Áøμ¯Ö :  uμÄ B´Ä. 

2. What is the role of data transformation in data science? 

 uμÂ¯¼À uμÄ £›©õØÓzvß £[S GßÚ? 

3. What are common research goals in data science? 

 uμÂ¯¼À ö£õxÁõÚ Bμõ´a] SÔU÷PõÒ GßÚ? 

4. Mention a few techniques used to retreive data from large 
data sets. 

 ö£›¯ uμÄz öuõS¨¦PÎÀ Cμ¢x uμÄPøÍ GkUS® 
ÁÈ•øÓPÒ GßöÚßÚ? 

5. Name two examples of supervised learning algorithms. 

 ÷©Ø£õºøÁ PØÓÀ öuõhº£õÚ C¸ Euõμn[PøÍ TÖP. 

Sub. Code 
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6. Describe the key steps in the modeling process of 
Machine Learning. 

 C¯¢vμ PØÓ¼ß ©õhÀ ö\¯À•øÓ £ØÔ¯ •UQ¯ 
£i{ø»PøÍ GÊxP. 

7. What is Hadoop? 
 íl¨ GßÓõÀ GßÚ? 

8. What are the core components of the Hadoop framework? 
 íl¨ ÁiÁø©¨¤ß •UQ¯ TÖPÒ GßÚ? 

9. Write the “ACID” properties in the context of databases. 

 uμÄz öuõS¨¤À “ACID” £s¦PøÍ GÊxP. 

10. When is it ideal to use NoSQL instead of SQL? 

 G¨÷£õx SQL Põmi¾® NoSQL ]Ó¢ux? 

 Part B  (5 × 5 = 25) 

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

11. (a) What is Big Data Ecosystem and how does it 
support data science projects? 

  ö£›¯ uÄz öuõS¨¦ `ÇÀ GßÓõÀ GßÚ? Cx 
uμÂ¯À vmh[PÐUS GÆÁõÖ EuÄQÓx? 

Or 

 (b) Explain the key steps involved in the data science 
process with relevant examples. 

  uμÂ¯À ö\¯À•øÓ°ß •UQ¯ £i{ø»PøÍ 
GkzuUPõmkhß ÂÍUPÄ®. 

12. (a) Describe the different methods for retrieving data 
from large database (datasets). 

  ö£›¯ uμÄz öuõS¨¦PÎÀ C¸¢x uμÄPøÍ¨ 
ö£ÖÁuØPõÚ £À÷ÁÖ •øÓPøÍ ÂÁ›UPÄ®. 

Or 
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 (b) What is “Exploratory Data Analysis” (EDA) and 
why is it a crucial step in data science? 

  “B´Ä uμÄ £S¨£õ´Ä” GßÓõÀ GßÚ? Cx 
uμÂ¯À ö\¯À•øÓ°À Hß •UQ¯©õÚx? 

13. (a) Discuss the role and applications of Machine 
Learning in data science with examples. 

  C¯¢vμ PØÓÀ uμÂ¯¼À GÆÁõÖ £¯ß£kQÓx 
Gß£øu GkzxUPõmkhß ÂÍUSP. 

Or 

 (b) Explain the difference between supervised and 
unsupervised learning. 

  ÷©Ø£õºøÁ PØÓÀ ©ØÖ® ÷©À\õμõPØÓÀ 
BQ¯ÁØÔß ÷ÁÖ£õmøh ÂÍUSP. 

14. (a) Compare Hadoop’s Map reduce with Apache Spark. 

  íl¨¤ß •P¨¦ _¸US ©ØÖ® A£õa ì£õºU 
Cøh÷¯ EÒÍ ÷ÁÖ£õkPøÍ ÂÍUSP. 

Or 

 (b) How has spark changed the way distributed data 
processing is done? 

  £Qμ¨£mh uμÄ¨ £oPøÍ ö\´²® •øÓø¯ 
ì£õºU GÆÁõÖ ©õØÔ²ÒÍx? 

15.  (a) How does NoSQL differ from traditional relational 
data bases? Explain briefly. 

  öuõhº¦\õÀ uμÄz öuõS¨¦PÎ¼¸¢x NoSQL 
GÆÁõÖ ©õÖ£kQÓx Gß£øu Â›ÁõP ÂÍUPÄ®. 

Or 

 (b) Describe the different types of NoSQL databases 
with examples. 

  NoSQL uμÄzöuõS¨¦PÎß £À÷ÁÖ ÁøPPøÍ 
Euõμnzxhß ÂÍUSP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Explain the complete process of data science. How does it 
contribute to solve the complex data problems? 

 uμÂ¯À ö\¯À•øÓ £ØÔ Â›ÁõP ÂÍUPÄ®. Cx 
]UP»õÚ uμÄ ¤μa\øÚPøÍz wºUP GÆÁõÖ EuÄQÓx? 

17. Outline the steps involved and discuss the challenges in 
selecting the right model for a problem. 

 ©õv› Pmhø©¨¤ß £i{ø»PÒ £ØÔ²® \›¯õÚ 
©õv›ø¯z ÷uº¢öuk¨¤À GvºöPõÒÐ® \ÁõÀPÒ 
£ØÔ²® ÂÍUSP. 

18. Explain briefly about the different types of Machine 
Learning Algorithms. 

 C¯¢vμ PØÓÀ ÁÈ•øÓ°ß £À÷ÁÖ ÁøPPøÍ ÂÍUSP. 

19. Discuss the role of distributed computing in Hadoop. How 
do Hadoop and spark ensure fault tolerance and 
scalability? 

 íl¨ ©ØÖ® ì£õºU ÂÛ÷¯õQUP¨£mh PnURmiÀ G¢u 
ÁøP°À £[S ö£ÖQßÓÚ? £Êx ö£õÖv ©ØÖ® 
AÍÄU÷PØÓ vÓß BQ¯ÁØøÓ GÆÁõÖ EÓv 
ö\´QßÓÚ? 

20. What is “CAP” theorem? Describe its relevance to 
distributed systems and how it influences the design of 
NoSQL databases? 

 “CAP” ÷uØÓ® GßÚ? ÂÛ÷¯õQUP¨£mh Aø©¨¦PÎÀ 
Cuß •UQ¯zxÁzøu²® NoSQL ÁiÁø©¨ø£ GÆÁõÖ 
£õvUQÓx Gß£x £ØÔ²® ÂÍUSP. 

———————— 



  

S–5681   

B.Sc. DEGREE EXAMINATION, APRIL 2025 

Fourth Semester 

Mathematics 

COMPUTATIONAL MATHEMATICS 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Write the condition for Adding two matrices.  

 C¸ Aoø¯ TmkÁuØPõÚ Pmk¨£õmøh GÊx. 

2. If 







=

14
31

A  and 







=

31
20

B  then find BA − . 

 







=

14
31

A  ©ØÖ® 







=

31
20

B  GÛÀ BA −  ß ©v¨ø£U 

PõsP. 

3. Write the normal equations for straight line. 

 ÷|º÷Põmk \©ß£õmiß xøn¯»S \©ß£õkPøÍ 

GÊxP. 

4. What is mean by non linear data? 

 ÷|›¯À AÀ»õu uμÄ GßÓõÀ GßÚ? 

Sub. Code 
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5. Define second order Differential equation. 

 C¸£i ÁøPUöPÊ \©ß£õk Áøμ¯Ö. 

6. Write the formula for second order Runge-Kutta method. 

 Cμshõ® £i μg_&Smhõ •øÓ `zvμzøu GÊxP. 

7. What is mean by Improper integral? 

 JÊ[QÀ»õu öuõøP°hÀ GßÓõÀ GßÚ? 

8. Define Hermite polynomial. 

 íº«m £À¾Ö¨¦U ÷PõøÁ Áøμ¯Ö. 

9. Define Periodic function. 

 Põ» ö\¯À£õk Áøμ¯Ö. 

10. Write the formula for Fourier Series.  

 L÷£õ›¯º öuõh›ß `zvμzøu GÊxP. 

 Part B  (5 × 5 = 25) 

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

11. (a) Find the value of wzyx ,,,  if  

  
















−+
+−

−
=

















+−
++
++

2052
124

51

132
544

523

w
x

ww
xz
yx

. 

  

















−+
+−

−
=

















+−
++
++

2052
124

51

132
544

523

w
x

ww
xz
yx

 GÛÀ zyx ,,  

©ØÖ® wß ©v¨¦PøÍU PõsP. 

Or 

 (b) Define vector space with suitable example. 

  vø\¯ß ChzvøÚ uS¢u GkzxUPõmkhß 
Áøμ¯Ö. 
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12. (a) Fit a straight line baxy +=  to the below data : 

x : 1 2 3 4 5 

y  : 14 27 40 55 68

  R÷Ç öPõkUP¨£mh ÂÁμzvØS baxy +=  GßÓ 

÷|º÷Põmøh¨ ö£õ¸zxP :  

x : 1 2 3 4 5 

y  : 14 27 40 55 68

Or 

 (b) Explain the method of fitting the curve baxy = . 

  ÷£õUS ÁøÍÁøμ baxy =  CÁØÔØPõÚ •øÓø¯ 

ÂÁ›. 

13. (a) Using modified Euler’s method, solve xy
dx
dy += 1  

( ) 20 =y . Find ( )1.0y . 

  Modified Euler’s metho&I £¯ß£kzv  

xy
dx
dy += 1 I wºUP. ÷©¾® ( ) 20 =y  GÛÀ  

( )1.0y ß ©v¨ø£U PõsP. 

Or 

 (b) Apply Euler’s method, solve ( ) 10, ==′ yyy . Find 

( )2.0y ? 

  ³»›ß •øÓø¯¨ £¯ß£kzv ( ) 10, ==′ yyy I 

wºUP. ÷©¾® ( )2.0y ß ©v¨ø£U PõsP. 
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14. (a) Fit a legendre polynomial of the following data : 

x : 1 3 5 7 

y : 3.22 4.15 6.72 8.50

  R÷Ç öPõkUP¨£mh ÂÁμzvØS ö»áßhº 

£õ¼Úõª¯ø» ö£õ¸zx : 

x : 1 3 5 7 

y : 3.22 4.15 6.72 8.50

Or 

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

x : 0 1 2 3 4 

y : 1 1 15 40 85

  R÷Ç öPõkUP¨£mh ÂÁμzvØS öPº«m 

£õ¼Úõª¯À {ÖÄP :  

x : 0 1 2 3 4 

y : 1 1 15 40 85

15.  (a) Find the Fourier series for the function ( ) 2xxf =  

where ππ ≤≤− x . 

  ( ) 2xxf =  C[S ππ ≤≤− x  CÁØÔØS L÷£õ›¯º 

öuõhøμ Psk¤i. 

Or 

 (b) Find a sine series of ( ) kxf =  in π≤≤ x0 . 

  ( ) kxf = , CvÀ π≤≤ x0  CÁØÔØS ø\ß 

öuõhøμU PõsP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. If 















=

122
212

221

A  then show that 054 3
2 =−− IAA . 

 















=

122
212

221

A  GÛÀ 054 3
2 =−− IAA  GÚU Põmk. 

17. Fit a curve bxeay =  for the below data : 

x : 1 2 3 4 5 6 

y : 14 27 40 55 68 300

 RÌUPsh Â£μzvØS bxeay = ÁøÍÁøμø¯¨ 

ö£õ¸zxP: 

x : 1 2 3 4 5 6 

y : 14 27 40 55 68 300

18. Apply the second order 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. Derive the Bessel function of the first kind. 

 •uÀ ÁøP ö£\À \õºø£ GÆÁõÖ ö£ÖÁõ´? 
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20. Show that in the range 0 to π2  the Fourier series 
expansion for xe  is 

  















+
−








+
+ 

∞

=

∞

=

−

1
2

1
2

12

1
sin

1
cos

2
1

nn n
nxn

n
nxe

π

π
. 

 0 ©ØÖ® π2 Áμ®¦ öPõsh xe  L÷£õ›¯º öuõh›ß 

Â›ÁõUP® 















+
−








+
+ 

∞

=

∞

=

−

1
2

1
2

12

1
sin

1
cos

2
1

nn n
nxn

n
nxe

π

π
  GÚ 

{ÖÄP.  

  
———————— 


