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B.Sc. DEGREE EXAMINATION, APRIL 2024 

First Semester 

Mathematics 

DIFFERENTIAL CALCULUS AND TRIGONOMETRY 

(CBCS – 2022 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Find the nth derivative of axey = . 

 axey = &ß n&Áx ÁøPUöPÊ PõsP. 

2. State Leibnitz formula. 

 ¼¤Ûmì `zvμzøu GÊxP. 

3. Define subtangent and subnormal. 

 xønöuõk÷Põk ©ØÖ® xøn ö\[÷Põk Áøμ¯Ö. 

4. Write the formula for finding the angle of intersection of 

two curves. 

 C¸ ÂøÍÄPÐUS Cøh÷¯¯õÚ öÁmkU ÷Põn® 

Põq® `zvμzøu GÊxP. 
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5. Find the radius of curvature for the curve xey =  at  
y-axis. 

 xey =  GßÓ ÁøÍÄUS y&Aa]À ÁøÍÄ Bμ® PõsP. 

6. Define : Envelop. 

 Áøμ¯Ö : uÊÂ. 

7. Write the expansion of θntan  interms of θtan . 

 θntan &ß Â›øÁ θtan &ß EÖ¨¦PÍõP Â›ÁõUSP. 

8. Expand θ4tan . 

 θ4tan –I Â›ÁõUSP. 

9. Prove : xxx 2sinhcoshsinh2 = . 

 {ÖÄP : xxx 2sinhcoshsinh2 = . 

10. Write the formula for x1tanh−  interms of logarithmic 
function. 

 x1tanh− &ß `zvμzøu ©hUøP \õº¤À GÊxP. 

 Part B  (5 × 5 = 25) 

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

11. (a) Find ny , if 
)12()1(

3
−+

=
xx

y . 

  
)12()1(

3
−+

=
xx

y  GÛÀ ny &I PõsP. 

Or 
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 (b) 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. 

12. (a) For the cycloid )sin(),cos1( θθθ +=−= ayax ,  

find 
dx
ds

.  

  )cos1( θ−= ax , )sin( θθ += ay  GßÓ 

E¸ÒÁøÍÄUS 
dx
ds

&I PõsP. 

Or 

 (b) Find the angle at which the radius vector cuts the 

curve θcos1 e
r
l += . 

  θcos1 e
r
l +=  GßÓ ÁøÍøÁ Bμ öÁUhº öÁmk® 

÷Põnzøu PõsP. 
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13. (a) Find ‘ p ’ at the point ‘t ’ of the curve 

)sin(cos tttax += )cos(sin tttay −= . 

  ‘t ’ GßÓ ¦ÒÎ°À )sin(cos tttax += ; 

)cos(sin tttay −=  GßÓ ÁøÍÄUS ‘ p ’ß ©v¨¦ 

PõsP. 

Or 

 (b) Find the co-ordinates of the centre of curvature of 

the curve zxy =  at the point )1,2( . 

  )1,2(  GßÓ ¦ÒÎ°À zxy =  GßÓ ÁøÍÄUS 

ÁøÍÄ ø©¯zvß B¯UTÖPÒ PõsP. 

14. (a) Express 
θ
θ

sin
6sin

 in terms of θcos . 

  
θ
θ

sin
6sin

&I θcos &ß EÖ¨¦PÎÀ Â›UP. 

Or 

 (b) Expand θθ 24 cossin  in a series of cosines of 

multiples of θ . 

  θθ 24 cossin &I θ &ß ö£¸UPÀ öPõø\ß öuõhμõP 

Â›UP. 
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15.  (a) If θθ sincos)cos( iiyx +=+ , prove that 

22cosh2cos =+ yx . 

  θθ sincos)cos( iiyx +=+  GÛÀ 22cosh2cos =+ yx  

GÚ {ÖÄP. 

Or 

 (b) Separate into real and imaginary parts of 
)1tanh( i+ . 

  )1tanh( i+ &I ö©´ ©ØÖ® PØ£øÚ £SvPÍõP 
¤›zx GÊxP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Find the maximum or minimum values of the function 

)6(23 yxyxu −−= . 

 )6(23 yxyxu −−=  GßÓ \õº¤ØS «¨ö£¸ AÀ»x «a]Ö 

©v¨¦PøÍ PõsP. 

17. Find the angle of intersection of the Cardioids 
)cos1( θ+= ar  and )cos1( θ−= br . 

 )cos1( θ+= ar  ©ØÖ® )cos1( θ−= br  GßÓ ö|g_ 

ÁøÍÁøμPÐUS Cøh÷¯ EÒÍ öÁmkU ÷Põnzøu 
PõsP. 

18. 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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19. Express θ8cos  in terms of θsin . 

 θ8cos &øÁ θsin &ß EÖ¨¦PÎÀ Â›UP. 

20. If φβαφβα sinsinhsin;coscoscos ==⋅ , then prove that 

βαφ 22 sinhsinsin ±=±= . 

 φβαφβα sinsinhsin;coscoscos ==⋅  GÛÀ 

βαφ 22 sinhsinsin ±=±=  GÚ {ÖÄP. 

———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2024 

First Semester 

Mathematics 

CLASSICAL ALGEBRA 

(CBCS – 2022 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer All the questions. 

1. If γβα ,,  are the roots of 0423 =++ xx find the value of 

 







+ γβ
α

. 

 0423 =++ xx  –ß ‰»[PÒ γβα ,, GÛÀ  







+ γβ
α

 –ß 

©v¨ø£ PõsP. 

2. Find the value  of  k , if the roots of 
0562 23 =+++ kxxx are in A.P. 

 0562 23 =+++ kxxx  –ß ‰»[PÒ A.P. –À C¸¨¤ß k –
ß ©v¨ø£ PõsP.  

3. If 2 and 3 are the roots of the equation 
06355656356 2456 =−+−+− xxxxx  find the remaining 

roots. 

 2 ©ØÖ® 3 Gß£Ú 06355656356 2456 =−+−+− xxxxx
GßÓ \©ß£õmiß ‰»[PÒ GÛÀ Gg]¯ ‰»[PøÍU 
PõsP. 

4. State Descarte’s rule. 
 öhìPõºmiß Âvø¯U TÖP. 

Sub. Code 
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5. Prove : 
b
a

xb
xa <

+
+<1  if 0>>ba and 0>x  

 {ÖÄP 0>>ba ©ØÖ® 0>x  GÛÀ 
b
a

xb
xa <

+
+<1  GÚ 

{ÖÄP. 

6. Show that : ( )12....5.3.1 −> nnn  

 {ÖÄP  : ( )12....5.3.1 −> nnn  

7. Find the coefficient of nx  in the series 

( )
...

!2!1
1

2

+++++ axbaxb
 

 öuõhº 
( )

...
!2!1

1
2

+++++ axbaxb
–À nx – ß SnP® PõsP. 

8. Prove : ∞+++=− −

...
!5

1
!3

1
!1

1
2

1ee
 

 {ÖÄP   : ∞+++=− −

...
!5

1
!3

1
!1

1
2

1ee
 

9. Find the thn  term of ...
!6
2.4

!5
2.3

!4
2.2

3
2.1 432

++++  

 ...
!6
2.4

!5
2.3

!4
2.2

3
2.1 432

++++ &ß thn  BÁx EÖ¨¦ PõsP. 

10. Find the sum to n  terms of the series  
 öuõh›ß n  BÁx EÖ¨¦Áøμ TkuÀ PõsP 

 ...7.36.25.1 +++  

 Part B  (5 × 5 = 25) 
Answer ALL the questions, Choosing either (a) or (b). 

11. (a) Solve the equation 021642 234 =−++− xxxx  given 
that two of its roots are equal in magnitude and 
opposite in sign. 

  021642 234 =−++− xxxx  GßÓ \©ß£õmøhz 
wºUP. Cuß C¸ ‰»[PÒ \©AÍÁõPÄ® Gvöμvº 
SÔ Eøh¯x GÚ öPõkUP¨£mkÒÍx. 

Or 
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 (b) Remove the fractional coefficients from the equation 

0
108

1
18
5

2
3 23 =+++ xxx  

  \©ß£õk 0
108

1
18
5

2
3 23 =+++ xxx  – Â¼¸¢x 

¤ßÚU SnP[PøÍ }USP. 

12. (a) Solve the reciprocal equation 
  uø»RÌ \©ß£õmøhz wºUP: 

  01102610 234 =+−+− xxxx   

Or 
 (b) Diminish by 3 the roots of the equation 

06434 345 =+−+− xxxx  

  06434 345 =+−+− xxxx  GßÓ \©ß£õmiß 
‰»[PøÍ 3 BÀ SøÓUP. 

13. (a) Prove : ( ) ( )nnn !!12...!5!3!1 >−  

  {ÖÄP : ( ) ( )nnn !!12...!5!3!1 >−  

   

Or 

 (b) Prove : ( ) ( ) 112 21 ++ +<+ nnn nnn  

  {ÖÄP :  ( ) ( ) 112 21 ++ +<+ nnn nnn   

14. (a) Sum the series: 
  öuõh›ß TkuÀ PõsP: 

  ∞++++++++++ to...
!4

3331
!3

331
!2
31

1
322

 

Or 

 (b) Find the sum upto ∞ of the series: 

  öuõh›ß ∞  Áøμ TkuÀ PõsP 

  ...
18.12.6
8.5.2

12.6
5.2

6
2 +++   
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15.  (a) Sum the series 
  öuõh›ß TkuÀ PõsP: 

  ( )222222 1

12
...

43
5

21
3

+
++++

nn
n

  

Or 
 (b) Sum to n  terms of the series. 

   öuõh›ß n  EÖ¨¦PÒ Áøμ TkuÀ PõsP. 

  ...
11.7.3
10.6.2

7.3
6.2

3
2 +++   

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

16. Solve the equation 08361881 23 =+−− xxx  whose roots 
are in harmonic progression. 

 Cø\z öuõh›À ‰»[PøÍU öPõsh \©ß£õk 

08361881 23 =+−− xxx  – I wºUP. 

17. Solve by Horner’s method and find a root between 2 and 3 
correct to 3 places of decimals of the equation 

01153 =−− xx  

 íõºÚº •øÓ°À wºUP ©ØÖ® 01153 =−− xx  GßÓ 
\©ß£õmiß 2 ©ØÖ® 3 ØS Cøh¨£mh ‰»zøu 3 u\© 
Chz v¸zu©õPU PõsP. 

18. State and prove Weierstrass inequalities. 
 Â¯ºìmμõêß \©ÚÛßø©PøÍU TÔ {ÖÄP. 

19. Prove : ...
4
1

5
1

4
1

4
1

3
1

2
1

112log 2 +





 ++






 ++=  

 {ÖÄP  : ...
4
1

5
1

4
1

4
1

3
1

2
1

112log 2 +





 ++






 ++=  

20. Sum the series to n  terms 
 n  EÖ¨¦PÒ Áøμ öuõh›ß TkuÀ PõsP 

 ...
7
5

5.4.3
10

7
5

4.3.2
9

7
5

3.2.1
8

32

+





+






+








  

  

———————— 
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U.G. DEGREE EXAMINATION, APRIL 2024 

Mathematics 

Allied — ANCILLARY MATHEMATICS — I 

(CBCS – 2022 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. State Cayley-Hamilton theorem. 

 öP´¼&÷íªÀhß ÷uØÓzøuU TÖP. 

2. Find the characteristic equation of 







=

11
21

A . 

 







=

11
21

A &ß ]Ó¨¤¯À¦ \©ß£õmøhU PõsP. 

3. Solve : 0384 2 =+− PP . 

 wºUP : 0384 2 =+− PP  

4. Find the general solution of ( ) 2PPaxy −−= . 

 ( ) 2PPaxy −−= &ß ö£õxz wºÄ PõsP. 

5. State radius of Curvature formula in Cartesian form. 

 ÁøÍÄ Bμ `zvμzøu Põºmj]¯ß ÁiÂÀ TÖP. 

6. State Leibnitz formula. 

 ¼¤Ûmì `zvμzøuU TÖP. 

Sub. Code 
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7. Define : odd and even functions. 
 Áøμ¯Ö : JØøÓ ©ØÖ® Cμmøha \õº¦PÒ. 

8. Write Bernoulli’s formula. 
 ö£ºöÚÍ¼°ß `zvμzøu GÊxP. 

9. Write the formula for θnsin . 

 θnsin &Âß `zvμzøu GÊxP. 

10. Expand θ5tan . 

 θ5tan &øÁ Â›zx GÊxP. 

 Part B  (5 × 5 = 25) 

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

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






 −
22
48

. 

  






 −
22
48

 &ß IPß ©v¨¦PÒ ©ØÖ® IPß 

öÁUhºPøÍU PõsP. 

Or 

 (b) Find the eigen values of 
















−−
−
−−

021
612

322

. 

  
















−−
−
−−

021
612

322

&ß IPß ©v¨¦PøÍU PõsP. 

12. (a) Solve : 022 =+− xypxp . 

  wºUP : 022 =+− xypxp . 

Or 

 (b) Solve : ( ) xeyD x cos16 32 +=+ − . 

  wºUP : ( ) xeyD x cos16 32 +=+ − . 
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13. (a) Find ny  if xxhy 4cos2sin= . 

  xxhy 4cos2sin=  GÛÀ ny  PõsP. 

Or 

 (b) Find the radius of curvature of the curve 
( )cxcy /cosh= . 

  ( )cxcy /cosh=  ÁøÍÁøμ°ß ÁøÍÄ Bμ® PõsP. 

14. (a) Prove : 







= 

− oddis)(0

evenis)()(2)(
0

xf

xfdxxfdxxf

a
a

a

.  

  {ÖÄP : 







= 

− oddis)(0

evenis)()(2)(
0

xf

xfdxxfdxxf

a
a

a

 

Or 

 (b) Evaluate :  dxex x23 .  

  ©v¨¤kP :  dxex x23 . 

15.  (a) Find 
1sectan
1sectan

lim
0 +−

−+
→ θθ

θθ
θ

. 

  ©v¨¦ PõsP 
1sectan
1sectan

lim
0 +−

−+
→ θθ

θθ
θ

. 

Or 

 (b) Prove : θθθ
θ
θ 642 sin64sin112sin567

sin
7sin −+−= . 

  {ÖÄP θθθ
θ
θ 642 sin64sin112sin567

sin
7sin −+−= . 

Cμmøh

JØøÓ
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Verify Cayley-Hamilton theorem for the matrix 
















=

302
120

201

A  and find 1−A . 

 Ao 















=

302
120

201

A &US öP´¼ ÷íªÀhß ÷uØÓzøua 

\›£õºUP ©ØÖ® 1−A  PõsP.  

17. Solve : ( ) xeyDD x 2sin8136 32 =+− . 

 wºUP : ( ) xeyDD x 2sin8136 32 =+− . 

18. If 
m

xxy 




 ++= 21  Prove that  

 ( ) ( ) ( ) 0121 22
12

2 =−++++ ++ nnn ymnxynyx . 

 
m

xxy 




 ++= 21  GÛÀ  

 ( ) ( ) ( ) 0121 22
12

2 =−++++ ++ nnn ymnxynyx  GÚ {ÖÄP. 

19. Prove :  =
+

2/

0

4/
cossin

sinπ

π
xx

x
. 

 {ÖÄP :  =
+

2/

0

4/
cossin

sinπ

π
xx

x
. 

20. Prove :  

 352cos564cos286cos88coscos2 87 ++++= θθθθθ . 

 {ÖÄP : 

 352cos564cos286cos88coscos2 87 ++++= θθθθθ . 

—————— 
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U.G. DEGREE EXAMINATION, APRIL 2024 

Mathematics 

Allied : STATISTICS – I 

(CBCS – 2022 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Calculate the arithmetic mean for the following data : 

18, 15, 18, 16, 17, 18, 15, 19, 17, 17 

 ¤ßÁ¸® ÂÁμ[PÐUS Tmk \μõ\›ø¯ PnUQkP. 

18, 15, 18, 16, 17, 18, 15, 19, 17, 17 

2. Find the Geometric mean of the following four numbers.   

 2, 4, 6, 27 

 ¤ßÁ¸® |õßS GsPÐUS ö£¸US \μõ\› PõsP. 

 2, 4, 6, 27 

3. Write the value of 3μ . 

 3μ &ß ©v¨ø£ GÊxP. 

4. Write the Bowley’s coefficient of skweness. 

 ö£Í¼°ß ÷PõmhU öPÊøÁ GÊxP. 

5. Write the limits for correlation coefficient. 

 JmkÓÄUöPÊÂß GÀø»PøÍ GÊxP. 

Sub. Code 
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6. Define spearman’s rank correlation. 

 ì¤¯º÷©Ûß uμ JmkÓøÁ Áøμ¯Ö. 

7. Define interpolation. 

 CøhUPo¨ø£ Áøμ¯Ö. 

8. ( ) ( ) ( ) ( ) 20;30;25;30 ==== αβαBA  Find : ( )AB  

 ( ) ( ) ( ) ( ) 20;30;25;30 ==== αβαBA  PõsP ( )AB . 

9. Define Paasche’s index number. 

 £õì÷\Âß SÔ±mk Gs & I Áøμ¯Ö. 

10. Write the components of a time series. 

 Põ»z öuõh›ß TÖPøÍ GÊxP. 

 Part B  (5 × 5 = 25) 

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

11. (a) Calculate weighted mean price for the following 
data : 

Food types Quantity (kgs) Price (Rs.)

Rice 30 4.50 

Wheat 10 2.75 

Sugar 5.5 6.25 

Oil 3.5 16.50 

Flour 4.5 4.00 

Ghee 1.5 40.00 

Onion 9 3.25 



S–1982 

  

  3

  ¤ßÁ¸® ÂÁμ[PÐUS Gøh \μõ\› Âø»ø¯ 
PnUQkP. 

EnÄ ÁøPPÒ AÍÄ Âø»

A›] 30 4.50 

÷Põxø© 10 2.75 

\ºUPøμ 5.5 6.25 

Gsön´ 3.5 16.50

©õÄ 4.5 4.00 

ö|´ 1.5 40.00

öÁ[Põ¯® 9 3.25 

Or 

 (b) Find the median for the following data : 

x : 1 2 3 4 5 6 7 8 9

f : 8 10 11 16 20 25 15 9 6

  ¤ßÁ¸® ÂÁμ[PÐUS Cøh{ø» PõsP. 

x : 1 2 3 4 5 6 7 8 9

f : 8 10 11 16 20 25 15 9 6

12. (a) Calculate the Karl Pearson’s coefficient of skewness. 

x : 6 7 8 9 10 11 12

f : 3 6 9 13 8 5 4 

  PõºÀ ¤¯º\Ûß ÷PõmhU öPÊøÁ PnUQkP. 

x : 6 7 8 9 10 11 12

f : 3 6 9 13 8 5 4 

Or 
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 (b) Fit a straight line to the following data : 

x : 0 1 2 3 4 

f : 2.1 3.5 5.4 7.3 8.2

  ¤ßÁ¸® ÂÁμ[PÐUS ÷|ºU÷Põk ö£õ¸zxP. 

x : 0 1 2 3 4 

f : 2.1 3.5 5.4 7.3 8.2

13. (a) Find the correlation coefficient. 

x : 65 66 67 67 68 69 70 72

f : 67 68 65 68 72 72 69 71

  JmkÓÄUöPÊ PõsP. 

x : 65 66 67 67 68 69 70 72

f : 67 68 65 68 72 72 69 71

Or 

 (b) Obtain the lines of regression for the following data: 

x : 1 2 3 4 5 6 7 8 9 

f : 9 8 10 12 11 13 14 16 15

  ¤ßÁ¸® ÂÁμ[PÐUS ¤ßÚøhÄU ÷PõkPøÍ 
ö£ÖP. 

x : 1 2 3 4 5 6 7 8 9 

f : 9 8 10 12 11 13 14 16 15

14. (a) 5;10;80 627180 =+=+=+ UUUUUU ; 

1053 =+ UU  find 4U . 

  5;10;80 627180 =+=+=+ UUUUUU ; 

1053 =+ UU  Põs : 4U  . 

Or 
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 (b)  
x : 40 50 60 70 80 90 
θ : 184 204 226 250 276 304

  Find θ  when 42=x . 
x : 40 50 60 70 80 90 

θ : 184 204 226 250 276 304

  42=x  GÝ® ÷£õx θ & I PõsP. 

15. (a) From the fixed based index numbers prepare a 
chain base index numbers. 

Year 1975 1976 1977 1978 1979 1980

Fixed Base Index number 90 105 102 98 120 125 

  öPõkUP¨£mkÒÍ {ø» Ai¨£øhU SÔ±mk 
GsPÎ¼¸¢x öuõhº Ai¨£øhU 
SÔ±möhsPøÍz u¯õ›UPÄ®. 

Bsk 1975 1976 1977 1978 1979 1980

{ø» Ai¨øhU SÔ±möhs 90 105 102 98 120 125 

Or 

 (b) Compute the seasonal indices for the following data. 
Season 1990 1991 1992 1993 1994

Summer 68 70 68 65 60 

Monsoon 60 58 63 56 55 

Autumn 61 56 68 56 55 

P
ri

ce
s 

in
 

di
ff

er
en

t 
se

as
on

 

Winter 63 60 67 55 58 

  ¤ßÁ¸® ÂÁμ[PÐUS £¸ÁPõ» SÔ±kPøÍU 
PnUQk. 

£¸Á® 1990 1991 1992 1993 1994
÷Põøh 68 70 68 65 60 
£¸Á©øÇ 60 58 63 56 55 
Cø»²vºPõ»® 61 56 68 56 55 

ö
Á

Æ
÷
Á

Ö
 

£
¸

Á
[

P
Î

À
 

Â
ø

»
 

SÎºPõ»® 63 60 67 55 58 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Calculate the coefficient of variation. 
62 85 73 81 74 58 66 72 54 84

65 50 83 62 85 52 80 86 71 75

 ©õÖ£õmkU öPÊøÁ PnUQkP. 

62 85 73 81 74 58 66 72 54 84

65 50 83 62 85 52 80 86 71 75

17. Calculate : 214321 ,,,,, ββμμμμ  

x : 0 1 2 3 4 5 6

f : 5 15 17 25 19 14 5

 PnUQkP :  

x : 0 1 2 3 4 5 6

f : 5 15 17 25 19 14 5

18. Find the correlation coefficient between x  and y  from 
the following data : 

x 
y 

5 10 15 20

4 2 4 5 4 

6 5 3 6 2 

8 3 8 2 3 

 ¤ßÁ¸® AmhÁøn°¼¸¢x x  ©ØÖ® y & ØS 
Cøh°»õÚ JmkÓÄU öPÊ PõsP. 

x 
y 

5 10 15 20

4 2 4 5 4 

6 5 3 6 2 

8 3 8 2 3 
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19. ( ) ( ) ( ) ( ) 6;8;12;9;20 ===== ABCBAN ; 
( ) ( ) ( ) 3;4;4 === ABCCABC . Find the remaining class 
frequencies. 

 ( ) ( ) ( ) ( ) 6;8;12;9;20 ===== ABCBAN ; 

( ) ( ) ( ) 3;4;4 === ABCCABC  «u•ÒÍ ÁS¨¦ 
Aø»öÁsPøÍU PõsP. 

20. Calculate  

(a) Laspeyre’s  

 (b) Paasche’s  

 (c) Fisher’s index numbers 
Commodities Base Year 1990 Current Year 1992

 Price Quantity Price Quantity 

A 2 10 3 12 

B 5 16 6.5 11 

C 3.5 18 4 16 

D 7 21 9 25 

E 3 11 3.5 20 

 (a) »õì¤¯º 

 (b) £õì÷\  

 (c) ¤åº SÔ±mk GsPøÍU PnUQkP. 
ö£õ¸mPÒ Ai¨£øh Bsk 1990 |h¨¦ Bsk 1992

 Âø» AÍÄ Âø» AÍÄ 

A 2 10 3 12 

B 5 16 6.5 11 

C 3.5 18 4 16 

D 7 21 9 25 

E 3 11 3.5 20 

  
———————— 
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ANALYTICAL GEOMETRY AND VECTOR CALCULUS 

(CBCS – 2022 onwards) 
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 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. 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

 BQ¯ 

÷PõkPÒ JßÖUöPõßÖ ö\[SzuõP C¸US® GÛÀ k-ß 
©v¨¦ PõsP. 

2. Show that the lines 
2

5
2

4
1

2 −=−=− zyx
 and 

2
7

3
8

2
5 −=−=− zyx

 are coplanar. 

 
2

5
2

4
1

2 −=−=− zyx
 ©ØÖ® 

2
7

3
8

2
5 −=−=− zyx

 GßÓ 

÷PõkPÒ J÷μ uÍzvÀ Aø©ÁÚ GÚU PõmkP. 

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

radius 3. 

 )2,1,1( − I ø©¯©õPÄ® 3&I Bμ©õPÄ® öPõsh 

÷PõÍzvß \©ß£õmøh PõsP. 

4. Find the centre and radius of the sphere 

04864222 =+−+−++ zyxzyx . 

 04864222 =+−+−++ zyxzyx  GßÓ ÷PõÍzvß ø©¯® 

©ØÖ® Bμ® PõsP. 

5. Write the equation of the cone. 

 T®¤ß \©ß£õmøh GÊxP. 

6. Define: cylinder 

 E¸øÍ Áøμ¯Ö. 

7. If kyzjyzxixzf


423 22 +−=  then find f


.∇ . 

 kyzjyzxixzf


423 22 +−=  GÛÀ f


.∇ &I PõsP. 

8. Find the unit normal to the surface 133 =+− zxyzx  at 

)1,1,1( . 

 133 =+− zxyzx  GßÓ £μ¨¤ØS )1,1,1( À A»S ö\[Szx 

PõsP. 

9. Define: Surface integral 

 Áøμ¯Ö: ¦Ó¨£μ¨¦ öuõøP 

10. State Gauss Divergence theorem. 

 Põì £õ´Ä ÷uØÓzøu TÖ. 
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 Part B  (5 × 5 = 25) 

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

11. (a) Find the angle between the lines 
302 −−+==+− zyxzyx  =−++ 52 zyx  

zyx 51280 ++= . 

  302 −−+==+− zyxzyx  ©ØÖ® =−++ 52 zyx  

zyx 51280 ++=  BQ¯ ÷PõkPÐUS Cøh÷¯ EÒÍ 
÷Põnzøu PõsP. 

Or 

 (b) Find the equation of the plane containing the point 

)2,7,1(−  and the line 
2
2

3
2

2
3

−
−=+=+ zyx

. 

  )2,7,1(−  GßÓ ¦ÒÎø¯²® 
2
2

3
2

2
3

−
−=+=+ zyx

 

GßÓ ÷Põmøh²® EÒÍhUQ¯ uÍzvß \©ß£õmøh 
PõsP. 

12. (a) Find the equation of the sphere passing through the 
points )0,1,0(),0,0,1(),0,0,0(  and )1,0,0( . 

  )0,1,0(),0,0,1(),0,0,0(  ©ØÖ® )1,0,0(  BQ¯ ¦ÒÎPÒ 
ÁÈ÷¯ ö\À¾® ÷PõÍzvß \©ß£õmøh PõsP. 

Or 

 (b) Find the equation of the sphere passing through the 
circle 04222 =−++ zyx , 01642 =−++ zyx  and 
having its centre on the plane 6=++ zyx . 

  04222 =−++ zyx , 01642 =−++ zyx  GßÓ 

Ámhzvß ÁÈ¯õP ö\ÀÁx® 6=++ zyx  GßÓ 
uÍzvß «x ø©¯zøu öPõshx©õÚ ÷PõÍzvß 
\©ß£õmøh PõsP. 
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13. (a) Find the equation of the tangent plane to the cone 
01649 222 =+− zyx  which contains the line 

727232
zyx == . 

  
727232
zyx ==  GßÓ ÷PõmiøÚ öPõsh 

01649 222 =+− zyx  GßÓ T®¤ß öuõkuÍ 
\©ß£õmøh PõsP. 

Or 

 (b) Find the equation of the cylinder whose generators 
are parallel to the z axis and the guiding curve is 

czbyax =+ 22 , pnzmylx =++ . 

  z&Aa_US Cøn¯õÚ E¸ÁõUQPÒ ©ØÖ® 

czbyax =+ 22 , pnzmylx =++  ÁÈPõmk® ÁøÍÄ 
GÛÀ E¸øÍ°ß \©ß£õmøh PõsP. 

14. (a) Prove that: grad rnrr nn 2−= , kjyixr


2++= . 

  {ÖÄP: rnrr nn 2−= , kjyixr


2++= . 

Or 

 (b) Prove: 
rr

rdiv 2=








, kjyixr


2++=  

  {ÖÄP: 
rr

rdiv 2=








, kjyixr


2++=  

15.  (a) Evaluate 
s

dsnf 

.  where kyzjxiyxf


22)( 2 +−+=  

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

  
s

dsnf 

. &I ©v¨¤kP, CvÀ 

kyzjxiyxf


22)( 2 +−+=  ©ØÖ® S Gß£x •uÀ 
Gs©õnzvÀ EÒÍ 622 =++ zyx  GßÓ uÍzvß 
¦Ó¨£μ¨£õS®. 

Or 
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 (b) Verify Green’s theorem for the function 
jxyiyxf


2)( 22 −+=  and c is the rectangle in the 
yx −  plane bounded by 0=y , by = , 0=x  and 
ax = . 

  jxyiyxf


2)( 22 −+=  ©ØÖ® C Gß£x xy  uÍzvÀ 

0=y , by = , 0=x  ©ØÖ® ax =  BQ¯ Áμ®¦PøÍ 
öPõsh ö\ÆÁP® GÛÀ QŸßì ÷uØÓzøu 
\›£õºUP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Find the shortest distance and the equation of the line of 
shortest distance between the straight lines. 

7
10

16
9

3
8 −=

−
+=− zyx

 and 
5
5

8
29

3
15

−
−=−=− zyx

. 

 
7
10

16
9

3
8 −=

−
+=− zyx

 ©ØÖ® 
5
5

8
29

3
15

−
−=−=− zyx

 GßÓ 

÷|ºU÷PõkPÐUS Cøh¨£mh «a]Ö yμzøu²® Auß 
\©ß£õmøh²® PõsP. 

17. Show that the plane 01222 =++− zyx  touches the 

sphere 03242222 =−+−−++ zyxzyx .  Also find the 
point of contact. 

 01222 =++− zyx  GßÓ uÍ® 

03242222 =−+−−++ zyxzyx  GßÓ ÷PõÍzøu öuõk® 
GÚU PõmkP ÷©¾® Ax öuõk® ¦ÒÎø¯ PõsP. 

18. Find the equation of a right circular cylinder of radius 3 

with axis 
2

1
6

4
3

2 −=−=+ zyx
. 

 3&I Bμ©õPÄ® 
2

1
6

4
3

2 −=−=+ zyx
 GßÝ® ÷Põmøh 

Aa\õPÄ® öPõsh ÷|ºÁmh E¸øÍ°ß \©ß£õk PõsP. 
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19. Find the equation of the tangent line and normal plane to 
the curve of intersection of the surfaces 023 22 =++ zyx  

032 2 =−− yxxy  at the point )1,1,1( − . 

 )1,1,1( −  GßÝ® ¦ÒÎ°À 023 22 =++ zyx  ©ØÖ® 

032 2 =−− yxxy  BQ¯ ¦Ó¨£μ¨¦PÒ öÁmk® ÁøÍÂß 
öuõk÷Põk ©ØÖ® ö\[÷Põmiß \©ß£õkPøÍU PõsP. 

20. Verify stoke’s theorem for jxyiyxf


2)( 22 +−=  in the 
rectangular region byaxyx ==== ,,0,0 . 

 byaxyx ==== ,,0,0  GßÓ ö\ÆÁP £Sv°À 

jxyiyxf


2)( 22 +−=  GÛÀ ì÷hõUì ÷uØÓzøu 
\›£õºUPÄ®. 

  
———————— 
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 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Prove : ( ) ( ) ( )  +=
b

a

c

a

b

c

dxxfdxxfdxxf . 

 {ÖÄP : ( ) ( ) ( )  +=
b

a

c

a

b

c

dxxfdxxfdxxf . 

2. Define even function. 

 Cμmøha \õºø£ Áøμ¯Ö. 

3. Write Bernoulli’s formula. 

 ö£ºöÚÍ¼°ß `zvμzøu GÊxP. 

4. Write the reduction formula for  dxxncos . 

  dxxncos &ß _¸UP Áõ´¨£õmøhz u¸Â. 

Sub. Code 
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5. Define Jacobian for 3 variables. 

 3 ©õÔPÐUPõÚ öá÷Põ¤¯øÚ Áøμ¯Ö. 

6. Evaluate : ( )   ++
a b c

dxdydzzyx
0 0 0

. 

 ©v¨¤kP : ( )   ++
a b c

dxdydzzyx
0 0 0

. 

7. Define : Triple integral. 

 Áøμ¯Ö : •zöuõøP°hÀ. 

8. Evaluate :   
1

0

2

0

3

0

2dzdydxxyz . 

 ©v¨¤kP :   
1

0

2

0

3

0

2dzdydxxyz . 

9. Define : Gamma function. 

 Áøμ¯Ö : Põ©õ \õº¦. 

10. Prove : ( ) !1 nn =+Γ . 

 {ÖÄP : ( ) !1 nn =+Γ . 

 Part B  (5 × 5 = 25) 

Answer all the questions. 

11. (a) Evaluate :  +
+2/

0
cossin

cossinπ

dx
xx
xbxa

. 

  ©v¨¤kP :  +
+2/

0
cossin

cossinπ

dx
xx
xbxa

. 

Or 
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 (b) Evaluate : ( ) −
1

0

101 dxxx . 

  ©v¨¤kP : ( ) −
1

0

101 dxxx . 

12. (a) Evaluate :  dxex x3 . 

  ©v¨¤kP :  dxex x3 . 

Or 

 (b) Derive the reduction formula for  dxxnsin . 

   dxxnsin &ß _¸UP Áõ´¨£õmøhz u¸Â. 

13. (a) If zyxu ++= ; zyuv += ; zuvw =  show that 

( )
( )

vu
wvu
zyx 2

,,
,, =

∂
∂

. 

  zyxu ++= ; zyuv += ; zuvw =  GÛÀ  

( )
( )

vu
wvu
zyx 2

,,
,, =

∂
∂

. 

Or 
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 (b) Change the order of integration in  
a ax

dydxx
0 0

2 . 

   
a ax

dydxx
0 0

2 À öuõøP°h¼ß Á›ø\ø¯ ©õØÖP. 

14. (a) Evaluate :   
a x y

dzdydxzyx
0 0 0

222 . 

  ©v¨¤kP :   
a x y

dzdydxzyx
0 0 0

222 . 

Or 

 (b) Evaluate :   
3

0

4

0

2

1

2yzdzxdydx . 

  ©v¨¤kP :   
3

0

4

0

2

1

2yzdzxdydx  

15.  (a) Prove : ( ) ( )nnn Γ=+Γ 1 . 

  {ÖÄP : ( ) ( )nnn Γ=+Γ 1 . 

Or 

 (b) Prove : 
2

tan
2/

0

πθθ
π

= d . 

  {ÖÄP : 
2

tan
2/

0

πθθ
π

= d . 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Prove : ( ) =+
2/

0

2logcottanlog
π

πdxxx . 

 {ÖÄP : ( ) =+
2/

0

2logcottanlog
π

πdxxx . 

17. Derive the reduction formula for 
2/

0

cossin
π

dxxx nm . 

 
2/

0

cossin
π

dxxx nm &ß _¸UP Áõ´¨£õmøhz u¸Â. 

18. Evaluate 
D

xydxdy  where D  is the positive quadrant of 

the circle 222 ayx =+ . 

 
D

xydxdyI ©v¨¤kP CvÀ D  Gß£x 222 ayx =+  

Ámhzvß ªøP PõÀ £Sv. 

19. Evaluate : 
( ) +++D zyx

dzdydx
31

 where D  is the region 

bounded by the planes 0,0,0 === zyx  and 1=++ zyx . 

 
( ) +++D zyx

dzdydx
31
I ©v¨¤kP CvÀ D  Gß£x 

0,0,0 === zyx  ©ØÖ® 1=++ zyx  uÍ[PÍõÀ 

`Ç¨£mh £Sv. 
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20. Prove : ( ) ( ) ( )
( )nm

nmnm
+Γ
ΓΓ=,β . 

 {ÖÄP : ( ) ( ) ( )
( )nm

nmnm
+Γ
ΓΓ=,β . 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. When is a vector solenoidal? 
 G¨÷£õx J¸ öÁUhº £õ´ÁØÓx? 

2. If ,xyz=φ find .φΔ   

 ,xyz=φ  GÛÀ φΔ  PõsP. 

3. Solve: 0)1( 4 =− yD  

 wºUP: 0)1( 4 =− yD  

4. Write the standard form of a linear equation with 
variable co–efficient. 

 ©õÖ® öPÊUPøÍ Eøh¯ ÷|›¯À \©ß£õmiß {ø»¯õÚ 
Aø©¨ø£ GÊx. 

5. Write the fourier series of )(xf . 

 )(xf  – ß L§›¯º öuõhº GÊx. 

6. Write the formula of an and bn in Fourier series. 

 L§›¯º öuõh›À an  ©ØÖ®  bn `zvμ® GÊx. 

7. When do  you use langrage interpolation formula? 
 G¨÷£õx »Uμõßâß CøhUPo¨¦ `zvμ® 

£¯ß£kzxÁõ´? 

Sub. Code 
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8. Write the Newton – Gregory interpolation formula. 

 {³mhß – QμP› CøhUPo¨¦ `zvμ® GÊx. 

9. Write the two regression lines. 

 C¸ ¤ßÚøhÄU ÷PõkPøÍ²® GÊx. 

10. When are two variables correlated. 

 G¨÷£õx C¸ ©õÔPÒ JmkÓÄ Eøh¯x? 

 Part B  (5 × 5 = 25) 

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

11. (a) If ,22 423 kyzjyzxixzF


+−=  find curl F


. 

  kyzjyzxixzF


423 22 −−=  GÛÀ curl F


 PõsP. 

Or 

 (b) If ,222 kzjyixF


++=  find Fdiv


. 

  ,222 kzjyixF


++=  GÛÀ Fdiv


 PõsP. 

12. (a) Solve: .log1112 xyxyyx =++   

  wºUP: .log1112 xyxyyx =++  

Or 

 (b) Solve: .)52( 2 xxeyDD =++  

  wºUP: .)52( 2 xxeyDD =++  

13. (a) Find Fourier co–efficient bn if 

ππ << − = xxxf 0,
2

)( . 

  ππ << − = xxxf 0,
2

)(  GÛÀ L§›¯º SnP® bn   

PõsP. 

Or 
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 (b) Derive 
−

a

a

dxxf ,)(  when )(xf  is odd and )(xf  is 

even. 

  )(xf  JØøÓ ©ØÖ® )(xf  Cμmøh \õº¦ GÛÀ 


−

a

a

dxxf ,)(  – ß ©v¨ø£ u¸Â. 

14. (a) Find 1945U  

x 1941 1951 1961 1971 1981 1991 
Ux 2500 2800 3200 3700 4350 5225 

 1945U  PõsP. 

x 1941 1951 1961 1971 1981 1991 
Ux 2500 2800 3200 3700 4350 5225 

Or 

 (b) If ,30and,13,7,4 7421 ==== UUUU  find 5U  

  13,7,4 421 === UUU  ©ØÖ® ,307 =U  GÛÀ  5U  
PõsP. 

15.  (a) Find the correlation co–efficient  

x 160 161 162 163 164
y 50 53 54 56 57 

  JmkÓÄ öPÊ PõsP. 

x 160 161 162 163 164
y 50 53 54 56 57 

Or 

 (b) Write usual notations prove 
2

byxbxyr +≤  

  ÁÇUP©õÚ SÔ±kPÎß £i {ÖÄP. 
2

byxbxyr +≤  
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Prove: .)( GFGF


×∇+×∇=+×∇  

 {ÖÄP: .)( GFGF


×∇+×∇=+×∇  

17. Solve: xexyDDD )1()133( 23 +=−+−  

 wºUP: xexyDDD )1()133( 23 +=−+−  

18. For ππ ≤≤− x , Show that 
∞

=

−+=
1

2

2
2 cos

)1(4
3 n

n

n
nxx π

. 

 ππ ≤≤− x –À 
∞

=

−+=
1

2

2
2 cos

)1(4
3 n

n

n
nxx π

 GÚ PõmkP. 

19. Find the Insurance premium for the age 35. 

Age 25 30 40 60
Insurance Premium 50 55 70 95

           Á¯x 35 US Põ¨¥mk \¢uõ PõsP. 

Á¯x 25 30 40 60
Põ¨¥mk \¢uõ 50 55 70 95

20. From the marks given below find the rank correlation 
Co–efficient. 

Physics 35 56 50 65 44 38 44 50 15 26
Chemistry 50 35 70 25 35 58 75 60 55 35

 ¤ßÁ¸® ©v¨ö£sPÐUS uμ JmkÓÄ öPÊ PõsP. 

C¯Ø¤¯À 35 56 50 65 44 38 44 50 15 26
÷Áv°¯À 50 35 70 25 35 58 75 60 55 35

——————— 



  

S–1986   

U.G. DEGREE EXAMINATION, APRIL 2024 

Mathematics 

Allied – STATISTICS – II 

(CBCS – 2022 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define probability of an event. 
 J¸ {PÌÂß {PÌuPøÁ Áøμ¯Ö. 

2. State Boole’s in equality. 
 §¼ß \©Ûßø©ø¯ TÖ. 

3. Define Binomial distribution. 
 D¸Ö¨¦ £μÁø» Áøμ¯Ö. 

4. Write the quartile deviation of normal distribution. 
 C¯À £μÁ¼ß PõÀ©õÚ Â»UP® GÊx. 

5. Write the standard error for mean and standard 
deviation. 

 \μõ\› ©ØÖ® vmhÂ»UPzvß ©õv› ¤øÇ GÊx. 

6. Define Critical region. 
 ©õÖ{ø» £Sv Áøμ¯Ö. 

7. Write the test statistic ‘t’ for small samples. 

 ]Ô¯ ©õv›PÐUPõÚ ÷\õuøÚ AÍÂ ‘t’ I GÊx. 

Sub. Code 
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8. Define the test statistic ‘F ’. 

 ÷\õuøÚ AÍÂ ‘F ’I Áøμ¯Ö. 

9. Define Analysis of Variance. 
 ©õÖ£õmiß B´øÁ Áøμ¯Ö. 

10. Write the 2χ Statistic for test of Population Variance. 

 CÚ©õÖ£õmk ÷\õuøÚ AÍÂ 2χ –I GÊx. 

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

11. (a) If 3.0)(,4.0)( == BPAP  and ,2.0)( =∩ BAP  find 

  (i) )( BAP ∪  

  (ii) )( BAP ∪  

  (iii) )( BAP ∩  

  3.0)(,4.0)( == BPAP  ©ØÖ® ,2.0)( =∩ BAP  GÛÀ 

  (i) )( BAP ∪  

  (ii) )( BAP ∪  

  (iii) )( BAP ∩ PõsP. 

Or 

 (b) If A  and B  are independent, prove that A  and B  
are also independent. 

  A  ©ØÖ® B  \õμõuøÁ GÛÀ A  ©ØÖ® B –® 
\õμõuøÁ GÚ {ÖÄP. 

12. (a) Find the standard deviation of Poisson distribution. 
  £õ´\õß £μÁ¼ß vmh Â»UP® PõsP. 

Or 

 (b) Find the mode of Normal distribution. 
  C¯À£μÁ¼ß •Pk PõsP. 
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13. (a) Write the steps involved in testing of a statistical 
hypothesis. 

  J¸ ¦ÒÎ°¯À P¸x÷PõÒ ÷\õuøÚ ö\´ÁvÀ EÒÍ 
£i{ø»PøÍ GÊx. 

Or 

 (b) In a City of 600 men, 325 were smokers. Can we 
conclude the majority men were smokers? Justify 
your answer. 

  J¸ |P›ß 600 BsPÎÀ 325 ÷£º 
¦øP¤i¨£ÁºPÒ. CuøÚ öPõsk ö£¸®£õßø© 
BsPÒ ¦øP¤i¨£ÁºPÒ GÚ •iÄ ö\´¯»õ©õ? 
£v¾US {¯õ¯® TÖ. 

14. (a) Explain the test of significance based on  
t distribution. 

  t £μÁø» Ai¨£øh¯õP öPõsh ö£õ¸zu 
÷\õuøÚø¯ ÂÍUSP. 

Or 

 (b) Test the equality of standard deviation at 5% level 
of significance: 2.1,5.1,14,10 2121 ==== ssnn . 

  5% ö£õ¸zu AÍÂÀ vmh Â»UPzvß \©øÚ 

÷\õvUP: 2.1,5.1,14,10 2121 ==== ssnn . 

15.  (a) Explain the 2χ  test of goodness of fit. 

  2χ ö£õ¸zuzvØUPõÚ ö\®ø© ÷\õuøÚø¯ ÂÍUS. 

Or 

 (b) For a random sample of size 51, test the hypothesis 
that 8=σ  given that 10=s . 

  10=s   GÝ® ÷£õx 8=σ  GÝ® P¸x÷PõÖUS 
©õv›°ß AÍÄ 51 GÛÀ P¸x÷PõøÍ ÷\õuøÚ 
ö\´P. 
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 Part C  (3 × 10 = 30) 
Answer any three questions. 

16. State and prove Baye’s theorem. 
 £õ´ì ÷uØÓzøu GÊv {ÖÄP. 

17. State and prove the recurrence formula of moments of the 
Binomial distribution. 

 D¸Ö¨¦ £μÁ¼ß v¸¨¦vÓÝUPõÚ ¥ßÁ¸ `zvμzøu 
TÔ {ÖÄP. 

18. In Factory A, out of 1000 samples 2.5% are defective. In 
factory B, out of 1500 samples 2% are defective. Is factory 
A inferior to factory B. 

 öuõÈØ\õø» A°À 1000 ©õv›PÎÀ 2.5% 
SøÓEøh¯øÁ. öuõÈØ\õø» B°À 1500 ©õv›PÎÀ 2% 
SøÓ Eøh¯øÁ. öuõÈØ\õø» ABÚx öuõÈØ\õø» BI 
Âh uμ® SøÓ¢uuõ? 

19. Protein contents of Food A and B are given below. Is the 
difference significant? 

Food A : 1.8 2 1.9 1.6 1.8 1.5

Food B : 2 1.8 1.8 2 2.1 1.9

 EnÄ A ©ØÖ® EnÄ B°ß ¦μu AÍÄPÒ R÷Ç EÒÍÚ. 
Âzv¯õ\[PÒ ö£õ¸zu•øh¯ÚÁõ? 

EnÄ A : 1.8 2 1.9 1.6 1.8 1.5

EnÄ B : 2 1.8 1.8 2 2.1 1.9

20. Fit a Poisson distribution and test the goodness of fit. 
x 0 1 2 3 4 5 6 Total

f 273 70 30 7 7 2 1 390 

 £õ´\õß £μÁÀ ö£õ¸zv, ö£õ¸zuvß ö\®ø©ø¯ 
÷\õvUPÄ®. 

x 0 1 2 3 4 5 6 TkuÀ

f 273 70 30 7 7 2 1 390 
———————— 
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Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Give an example for exact differential equation. 

 xÀ¼¯©õÚ ÁøPU öPÊa \©ß£õmiØS J¸ 
GkzxUPõmk öPõk. 

2. Solve : 222 pypxy += . 

 wºUP : 222 pypxy += . 

3. Find C.F : xy
dx
dyx

dx
ydx =++2

2
23 . 

 C.F  PõsP : xy
dx
dyx

dx
ydx =++2

2
23 . 

4. Find P.I : 2
2

2
2 3 xy

dx
dyx

dx
ydx =−+  

 P.I PõsP : 2
2

2
2 3 xy

dx
dyx

dx
ydx =−+  
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5. Write the normal form of ( ) RyQPDD =++2 . 

 ( ) RyQPDD =++2 &ß C¯À{ø» ÁiÁzøu GÊxP. 

6. Solve : 0costan 2
2

2

=++ xy
dx
dyx

dx
yd

. 

 wºUP : 0costan 2
2

2

=++ xy
dx
dyx

dx
yd

. 

7. Write the condition of inerrability of 0=++ RdzQdyPdx . 

 0=++ RdzQdyPdx --&ß öuõøP°h¼ß {£¢uøÚø¯ 
GÊxP. 

8. What is a total differential equation? 

 •Êø©¯õÚ ÁøPUöPÊa \©ß£õk GßÓõÀ GßÚ? 

9. Eliminate ‘a’ and ‘b’ from ( )( )byaxz ++= . 

 ( )( )byaxz ++= &°¼¸¢x ‘a’ ©ØÖ® ‘b’ I }USP. 

10. Solve : ( ) ( ) zqypx −=−+− 321 . 

 wºUP : ( ) ( ) zqypx −=−+− 321 . 

 Part B  (5 × 5 = 25) 

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

11. (a) Solve : ( ) ( ) 0222 =−−+− dyxyyedxyxx y . 

  wºUP : ( ) ( ) 0222 =−−+− dyxyyedxyxx y . 

Or 

 (b) Solve : ( )22 1 px += . 

  wºUP : ( )22 1 px += . 
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12. (a) 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

−
=++ .  

Or 

 (b) Solve : ( )zxyzx
dz

y
dy

xy
dx

−
== 2 . 

  wºUP : ( )zxyzx
dz

y
dy

xy
dx

−
== 2 . 

13. (a) Solve : ( ) ( ) xexyx
dx
dyx

dx
ydx 3
2

2

29142 =−−−+ . 

  wºUP : ( ) ( ) xexyx
dx
dyx

dx
ydx 3
2

2

29142 =−−−+ . 

Or 

 (b) Solve by reduction to normal form 

( ) ( ) xeyxx
dx
dyxx

dx
ydx 3
2

2
2 433232 =−+−− . 

  C¯À{ø» ÁiÁzvØS SøÓzx wºUP   

( ) ( ) xeyxx
dx
dyxx

dx
ydx 3
2

2
2 433232 =−+−− . 

14. (a) Verify the condition of integrability 

( ) 0222 22 =++++ dzxdyxydxxzyx . 

  öuõøP°h¼ß {£¢uøÚø¯ ÷\õvUP. 

  ( ) 0222 22 =++++ dzxdyxydxxzyx . 

Or 

 (b) Solve : ( )( ) ( )( ) +−+−+−+− dyyxzxzdxxzyzy 22  

( )( ) 02 =−+− dzzyxyx . 

  wºUP : ( )( ) ( )( ) +−+−+−+− dyyxzxzdxxzyzy 22  

( )( ) 02 =−+− dzzyxyx . 
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15.  (a) Solve : 2222 yxqp +=+ . 

  wºUP : 2222 yxqp +=+ . 

Or 

 (b) Eliminate the functions from ( ) ( )yxyxfz −+= φ . 

  ( ) ( )yxyxfz −+= φ ---–°¼¸¢x \õº¦PøÍ }USP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Solve : ( ) xxyDD 2cos3sin342 =+− . 

 wºUP : ( ) xxyDD 2cos3sin342 =+− . 

17. Solve : 
( )
( ) 025

07
=−−

=+−
xyD

yxD
. 

 wºUP : 
( )
( ) 025

07
=−−

=+−
xyD

yxD
. 

18. Solve : xe
dx
dy

dx
yd x sin22

2

=− . 

 wºUP : xe
dx
dy

dx
yd x sin22

2

=− . 

19. Solve : ( ) ( ) 0323 22 =−−++ dzdyyxydxxy . 

 wºUP : ( ) ( ) 0323 22 =−−++ dzdyyxydxxy . 

20. Solve by Charpits method 0232 =−+− zyqyypqxp .  

 \õº¤mì •øÓ°À wºUP 0232 =−+− zyqyypqxp . 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Define an abelian group.  

 A¥¼°ß S»zøu Áøμ¯Ö. 

2. If 







=

3142
4321

α  and 







=

2143
4321

β  then find αβ . 

 







=

3142
4321

α  ©ØÖ® 







=

2143
4321

β  GÛÀ αβ &øÁ 

PõsP.  

3. Define cyclic subgroup. 

 \UPμ EmS»zøu Áøμ¯Ö.  

4. Find the index of { }4,0  in ),( 8 ⊕z . 

 ),( 8 ⊕z &À { }4,0  &ß SÔ±mk GsønU PõsP.  
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5. Define normal subgroup. 

 ÷|º© EmS»zøu Áøμ¯Ö. 

6. Define homomorphism. 

 ö\¯À©õÓõU ÷Põºzuø» Áøμ¯Ö. 

7. What is an integral domain? 

 Gs Aμ[P® GßÓõÀ GßÚ? 

8. Define Boolean ring. 

 §¼¯ß ÁøÍ¯zøu Áøμ¯Ö.  

9. Define Ideal. 

 Áøμ¯Ö : ^º©®. 

10. Define Homomorphism of rings.  

 ÁøÍ¯ ö\¯À©õÓõU ÷Põºzuø» Áøμ¯Ö.  

 Part B  (5 × 5 = 25) 

Answer all questions. 

11. (a) Prove that znmaaa nmnm ∈= + ,, . 

  znmaaa nmnm ∈= + ,,  GÚ {ÖÄP.  

Or 
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 (b) Let nA  be the set of all even permutations in nS . 

Then prove that nA  is a group containing 
2
!n

 

permutations.  

  nS  &À EÒÍ Cμmøh Á›ø\ ©õØÓ[PÎß Pn® nA  

GÛÀ, nA  Gß£x 
2
!n
 Á›ø\ ©õØÓ[PøÍ öPõsh 

J¸ S»® GÚ {ÖÄP.  

12. (a) Prove that any subgroup of cyclic group is cyclic.  

  \UPμ S»zvß G¢u J¸ EmS»•® \UPμU S»©õS® 

GÚ {ÖÄP.  

Or 

 (b) State and prove Lagrange’s theorem.  

   ö»Uμõg]°ß ÷uØÓzøu TÔ {ÖÄP.  

13. (a) Prove that a subgroup N  of G  is normal iff the 

product of two right cosets of N is again a right 

coset of N. 

  G &ß J¸ EmS»® N  ÷|º©©õÁuØS ÷uøÁ¯õÚ 

©ØÖ® ÷£õx©õÚ {£¢uøÚ N &ß Cμsk Á»x 

xøn Pn[PÎß ö£¸UP® N &ß J¸ Á»x xøn 

Pn® GÚ {ÖÄP.   

Or 
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 (b) Prove that any finite cyclic group of order n is 
isomorphic to ),( ⊕nZ . 

  n  EÖ¨¦PøÍ öPõsh G¢uöÁõ¸ •iÄÖ \UPμ 

S»•® ),( ⊕nZ  Ehß C¯À J¨¦ø©¯õS® GÚ 

{ÖÄP.  

14. (a) Prove that the characteristics of an integral domain 
D  is either ‘O’ or a prime number.  

  D  GßÓ Gsnμ[Pzvß ]Ó¨¤¯À¦, ‘O’ BP÷Áõ 
AÀ»x J¸ £Põ GsnõP÷Áõ C¸US® GÚ {ÖÄP.  

Or 

 (b) Prove that a non-empty subset S  of a ring R  is a 
subring iff sba ∈−  and sab ∈  sba ∈∀ , . 

  R  GßÓ ÁøÍ¯zvß J¸ öÁØÓØÓ EmPn® S  J¸ 
EÒ ÁøÍ¯©õP C¸¨£uØS ÷uøÁ¯õÚx ©ØÖ® 

÷£õx©õÚ {£¢uøÚ sba ∈−  ©ØÖ® sab ∈  

sba ∈∀ ,  GÚ {ÖÄP.  

15.  (a) Prove that in )(2 RM , the set of all matrices of the 

form 







0
0

b
a

 is a left ideal and it is not a right ideal.  

  







0
0

b
a

 GßÓ Aø©¨¤À EÒÍ )(2 RM  À EÒÍ 

AoPÎß Pn® S BÚx Ch® ^º©® BÚõÀ Á»x 
^º©® AÀ» GÚ {ÖÄP.   

Or 

 (b) Prove that a field has no proper ideals.  

  ¦»zvØS uS¢u ^º©® CÀø» GÚ {ÖÄP.  
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Let G  be the set of all real numbers except 1− . Define ∗  

on G  by abbaba ++=∗ . Then prove that ),( ∗G  is a 

group. 

 G  Gß£x 1−  CÀ»õu ö©´ GsPÎß Pn® GßP. G &À 

ö\¯¼  ∗  Gß£x abbaba ++=∗  GÚ Áøμ¯ÖUP¨£mhõÀ 

),( ∗G  J¸ S»® GÚ {ÖÄP.  

17. Prove that the union of two subgroups of a group G  is a 

subgroup iff one is contained in the other.  

 J¸ S»® G &ß C¸ EmS»[PÎß ÷\º¨¦ Kº EmS»©õP 

C¸UP ÷uøÁ¯õÚ ©ØÖ® ÷£õx©õÚ {£¢uøÚ JßÖ 

©ØÓuß EÒ÷Í C¸US® Gß£uõS® GÚ {ÖÄP.  

18. State an prove fundamental theorem of homomorphism of 

groups.  

 S»[PÎÀ ö\¯À©õÓõU ÷PõºzuÀ Ai¨£øh ÷uØÓzøu 

GÊv {ÖÄP.  

19. Prove that nZ  is an integral domain iff n  is prime. 

 nZ  Gß£x Gsnμ[P©õÁuØS ÷uøÁ¯õÚ ©ØÖ® 

÷£õx©õÚ {£¢uøÚ n  Gß£x J¸ £Põ Gs GÚ {ÖÄP.  
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20. Let R  be a ring and I  be a subgroup of ),( +R . Then 

prove that the multiplication in IR /  given by 

abIbIaI +=++ )()(  is well defined iff I is an ideal of R. 

 R Gß£x ¦»® ©ØÖ® I  Gß£x ),( +R ß EmS¾® GÛÀ   

IR / &À ö£¸UPÀ abIbIaI +=++ )()(  GÚ |ßS 

Áøμ¯UP¨£kÁuØS ÷uøÁ¯õÚ ©ØÖ® ÷£õx©õÚ 

{£¢uøÚ I  Gß£x R &ß ^º©©õS® GÚ {ÖÄP.  

———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define a singular integral. 

 J¸ø© öuõøP – Áøμ¯Ö. 

2. Eliminate a  and b  ( )( )byaxz ++= . 

 a  ©ØÖ® b–I }USP ( )( )byaxz ++= . 

3. Solve : yxqp +=+ . 

 wºUP : yxqp +=+ . 

4. Write the complete integral of ( ) ( )qyfpxf ,, 21 = . 

 ( ) ( )qyfpxf ,, 21 = –ß •ÊzöuõøPø¯ GÊx. 

5. Define : ( )[ ]tfL . 

 Áøμ¯Ö : ( )[ ]tfL . 

6. Prove : [ ]
as

eL at

+
=− 1

. 

 {ÖÄP : [ ]
as

eL at

+
=− 1

. 
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7. Write the formula for finding minimum value. 

 «a]Ö ©v¨¦ Põn `zvμ® GÊx. 

8. Write the Newtons backward difference formula for ( )xf ′ . 

 ( )xf ′ –UPõÚ {³mhß ¤ß÷ÚõUS CøhUPo¨¦ `zvμ® 
GÊx. 

9. Evaluate : ( ) dxxx −
1

0

87 1 . 

 ©v¨¦ PõsP : ( ) dxxx −
1

0

87 1 . 

10. Prove : ( ) !1 nn =+Γ . 

 {ÖÄP : ( ) !1 nn =+Γ . 

 Part B  (5 × 5 = 25) 

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

11. (a) Eliminate f  from ( )22 yxfz += . 

  ( )22 yxfz += –¼¸¢x f –I }USP. 

Or 

 (b) Eliminate a  and b  from 1222 =++ zbyax .  

  a  ©ØÖ® b–I, 1222 =++ zbyax –¼¸¢x }USP. 

12. (a) Solve : 0=++ qppq . 

  wºUP : 0=++ qppq . 

Or 

 (b) Solve : ( ) yxpq cossin =− . 

  wºUP : ( ) yxpq cossin =− . 
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13. (a) Evaluate : [ ]attL sin . 

  ©v¨¦ PõsP : [ ]attL sin . 

Or 

 (b) Evaluate : ( ) 








+−
−−

43
3
2

1

s
sL . 

  ©v¨¦ PõsP : ( ) 








+−
−−

43
3
2

1

s
sL . 

14. (a) Find the value of x  for which y  is maximum. 

x : 1 1.2 1.4 1.6 1.8 
y : 0 0.128 0.544 1.298 2.44

  y –«¨ö£›¯uõP C¸UP Aø©²® x –ß ©v¨¦ 
PõsP. 

x : 1 1.2 1.4 1.6 1.8 
y : 0 0.128 0.544 1.298 2.44

Or 

 (b) Find ( )3.0f ′ . 
x : 1 0.3 0.6 0.9 1.2 

( )xf  : 1 1.8221 3.3201 6.0496 11.0232

  ( )3.0f ′  PõsP. 

x : 1 0.3 0.6 0.9 1.2 
( )xf  : 1 1.8221 3.3201 6.0496 11.0232

15.  (a) Prove : ( ) 112
1 =Γ  

  {ÖÄP : ( ) 112
1 =Γ  

Or 

 (b) Evaluate : θθθ
π

d5

0

7 cossin
2

 . 

  ©v¨¦ PõsP : θθθ
π

d5

0

7 cossin
2

 . 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Eliminate f  and φ  from ( ) ( )yxyxfz −+= φ . 

 f  ©ØÖ® φ –I, ( ) ( )yxyxfz −+= φ –¼¸¢x }USP. 

17. Solve : ( ) ( ) ( )2222 yxzzxqyzypx −=+−+ . 

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

18. Evaluate : ( )( )






+++

−

221
1
2

1

sss
L . 

 ©v¨¦ PõsP : ( )( )






+++

−

221
1
2

1

sss
L . 

19. Prove ( ) 93 =′f  for the following data : 

x : 1 1.5 2 2.5 3 

( )xf  : –1.5 2.875 –3.5 –2.625 0.5

 RÌÁ¸® ÂÁμ[PÐUS ( ) 93 =′f  GÚ {ÖÄP. 

x : 1 1.5 2 2.5 3 

( )xf  : –1.5 2.875 –3.5 –2.625 0.5

20. Prove : ( ) ( ) ( )

( )nm

nmnm
+Γ
ΓΓ

=,β . 

 {ÖÄP : ( ) ( ) ( )

( )nm

nmnm
+Γ
ΓΓ

=,β . 

 
 
 
 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Define constant sequence. 

 ©õÔ¼ Á›ø\ø¯ Áøμ¯Ö. 

2. Give an example of a bounded sequence. 

 Áμ®¦Ö Á›ø\US J¸ Euõμn® u¸P. 

3. State Cauchy’s first limit theorem. 

 Põæ°ß •uÀ GÀø» ©v¨¦z ÷uØÓzøuU TÖP. 

4. Define Cauchy sequence.  

 Põæ Á›ø\ø¯ Áøμ¯Ö. 

5. Let  na  be a convergent series converging to the sum s, 
then prove that 0lim =

∞→ nn
a . 

  na  Gß£x s&GßÓ Tku¾US J¸[S® J¸ J¸[Sz 

öuõhº GÛÀ 0lim =
∞→ nn
a  GÚ {ÖÄP. 
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6. Define infinite series.  

 •iÂ»õz öuõhøμ Áøμ¯Ö. 

7. State D’Alembert’s ratio test. 

 ‘i’ A»®£›ß ÂQu ÷\õuøÚø¯U TÖP. 

8. Write the De Morgan and Bertrand’s test. 

 i ©õºPß ©ØÖ® ö£ºmμõßm’ß ÷\õuøÚø¯ GÊxP. 

9. State Cauchy’s condensation test. 

 Põæ°ß _¸UPÀ ÷\õuøÚø¯U TÖP. 

10. Define absolutely convergent series.  

 uÛ J¸[Sz öuõhøμ Áøμ¯Ö. 

 Part B  (5 × 5 = 25) 

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

11. (a) Prove that a sequence cannot converge to two 
different limits. 

  J¸ Á›ø\¯õÚx C¸ öÁÆ÷ÁÖ GÀø»PÐUS 
J¸[Põx GÚ {ÖÄP. 

Or 

 (b) Show that : 
2
1

746
523

lim 2

2

=
++
++

∞→ nn
nn

n
. 

  {ÖÄP : 
2
1

746
523

lim 2

2

=
++
++

∞→ nn
nn

n
. 

12. (a) If 
!

1
...

!2
1

!1
1

1
n

an ++++=  then show that nn
a

∞→
lim  

exists and lies between 2 and 3. 

  
!

1
...

!2
1

!1
1

1
n

an ++++=  GÛÀ, 2 ©ØÖ® 3&ØS 

Cøh°À nn
a

∞→
lim  Aø©²® GÚ {ÖÄP. 

Or 
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 (b) Let na  be any sequence and l
a
a
n

n
n

=
+∞→
1

lim .  Prove 

that if 1>l , then 0→na . 

  na  Gß£x H÷uõ J¸ Á›ø\ ©ØÖ® l
a
a
n

n
n

=
+∞→
1

lim , 

1>l  GÛÀ 0→na  GÚ {ÖÄP. 

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

  Põæ°ß J¸[Su¼ß ö£õx öPõÒøPø¯ GÊv 
{ÖÄP. 

Or 

 (b) If  nd  diverges and if 
n

n
n d

a
∞→

lim  exists 0& >  then 

prove that  na  diverges. 

   nd  Â›²® ©ØÖ® 
n

n
n d

a
∞→

lim  C¸US® 0& >  GÛÀ 

 na &Ý® Â›²® GÚ {ÖÄP. 

14. (a) State and prove Raabe’s test. 
  μõ¤°ß ÷\õuøÚø¯U TÔ {ÖÄP. 

Or 

 (b) State and prove Cauchy’s root test. 
  Põæ°ß ‰»a ÷\õuøÚø¯U TÔ {ÖÄP. 

15.  (a) Test the convergence of  nn log
1

. 

   nn log
1

&ß J¸[Suø» ÷\õvUP. 

Or 

 (b) State and prove Leibnitz’s test.  
  ¼¤Ûmì ÷\õuøÚø¯ TÔ {ÖÄP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. If aan →  and bbn →  then prove that abba nn → . 

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

17. Discuss the behaviour of the geometric sequence nr . 

 nr  GßÓ ö£¸USz öuõh›ß ußø©ø¯ ÂÁõv. 

18. Prove that the harmonic series  pn
1

 converges if 1>p  

and diverges if 1≤p . 

  pn
1

 GÝ® Cø\zöuõhº, 1>p  GÝ®÷£õx J¸[S® 

©ØÖ® 1≤p  GÝ®÷£õx Â›²® GÚ {ÖÄP. 

19. State and prove Gauss’s test. 

 Põæß ÷\õuøÚø¯ TÔ {ÖÄP. 

20. State and prove Cauchy’s integral test. 

 Põæ°ß öuõøP±mka ÷\õuøÚø¯ TÔ {ÖÄP. 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Define vector space. 
 öÁUhº öÁÎ Áøμ¯Ö. 

2. Define linear transformation. 
 J¸£i E¸©õØÓ® Áøμ¯Ö.  

3. Prove that { })1,0,0(),0,1,0(),0,0,1(=S  is a basis for )(3 RV . 

 { })1,0,0(),0,1,0(),0,0,1(=S  Gß£x )(3 RV &ß AiUPÚ® 
GÚ {ÖÄP.  

4. Define Rank and Nullity of T. 

 T&ß uμ® ©ØÖ® Cßø© Áøμ¯Ö.  

5. Prove that vuvu ,, αα = . 

 vuvu ,, αα =  GÚ {ÖÄP.  

6. Define an orthonormal set. 
 A»S ö\[Szx Pn® Áøμ¯Ö. 
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7. If a square matrix A  is symmetric then prove that 
TAA = . 

 A  GßÓ \xμ Ao \©a^º GÛÀ TAA =  GÚ {ÖÄP.  

8. Define Hermitian and skew Hermitian matrix. 
 öíº«æ¯ß ©ØÖ® Gvº öíº«æ¯ß Aoø¯ Áøμ¯Ö.  

9. Find the characteristics roots of the matrix 









−

−
θθ
θθ

cossin
sincos

. 

 







−

−
θθ
θθ

cossin
sincos

 GßÓ Ao°ß ]Ó¨¤¯À¦ ‰»[PøÍ 

PõsP.  

10. Find the matrix of the quadratic form 2
221

2
12 xxxx ++  in 

)(2 RV . 

 )(2 RV &À 2
221

2
12 xxxx ++  GßÓ C¸£i ÁiÁzvß 

Aoø¯U PõsP.  

 Part B  (5 × 5 = 25) 

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

11. (a) Let V  be a vector space over a field F . Prove that a 
nonempty subset W  of V  is a subspace of V  if and 
only if wvu ∈,  and wvuF ∈+∈ βαβα , . 

  V  Gß£x F  GßÓ J¸ PÍzvß ÷©À EÒÍ J¸ 
öÁUhº öÁÎ¯õS®. J¸ öÁØÓØÓ EmPn® W , 
V &ß J¸ EÒöÁÎ BÁuØS ÷uøÁ¯õÚ ©ØÖ® 
÷£õx©õÚ {£¢uøÚ wvu ∈,  ©ØÖ® 

wvuF ∈+∈ βαβα ,  GÚ {ÖÄP.  

Or 
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 (b) Let V  be a vector space over a field F  and 
VTS ⊆, , then prove that (i) )()( TLSLTS ⊆⊆  

and (ii) )()()( TLSLTSL +=∪ . 

  V  Gß£x J¸ öÁUhº öÁÎ F ©ØÖ® VTS ⊆,   

GÛÀ (i) )()( TLSLTS ⊆⊆  ©ØÖ®  

(ii) )()()( TLSLTSL +=∪  BQ¯ÁØøÓ {ÖÄP.  

12. (a) Prove that any two basis of a finite dimensional 
vector space V  have the same number of elements.  

  J¸ •iÄÖ £›©õn öÁUhº öÁÎ°À EÒÍ G¢u 
C¸ AiPn[PÐ® J÷μ GsoUøP²øh¯ 
EÖ¨¦PøÍ öPõsi¸US® GÚ {ÖÄP.  

Or 

 (b) Prove that any vector space of dimension ‘n’ over a 
field F  is isomorphic to )(FVn . 

  F  GßÓ ¦»zvß «x Aø©¢x n £›©õn® öPõsh 

G¢u J¸ öÁUhº öÁÎ²® )(FVn  ØS 
C¯À©õÓõuøÁ GÚ {ÖÄP.  

13. (a) Prove that yxyx ≤, . 

  {ÖÄP yxyx ≤, . 

Or 

 (b) Let V  be a finite dimensional inner product space. 
Let W  be a subspace of V. Then prove that 

WW =⊥⊥ )( . 

  V  Gß£x •iÄÖ £›©õn•øh¯ Emö£¸US 
öÁÎ GßP. W  Gß£x V &ß EÒöÁÎ GÛÀ 

WW =⊥⊥ )(  GÚ {ÖÄP.  
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14. (a) Reduce the matrix 
















−

−
=

242
211

121

A  to the canonical 

form.  

  
















−

−
=

242
211

121

A  GßÓ AoUS {¯©Ú ÁiÁ® 

PõsP. 

Or 

 (b) Let A  be an nm ×  matrix and B  be an pn ×  

matrix, then prove that TTT ABAB =)(  

  A  Gß£x nm ×  Ao ©ØÖ® B  Gß£x pn ×  Ao 

GÛÀ TTT ABAB =)(  GÚ {ÖÄP.  

15.  (a) Find the characteristics equation of the matrix 

















−
−−

−
=

342

476

268

A . 

  
















−
−−

−
=

342

476

268

A  GßÓ Ao°ß ]Ó¨¤¯À¦ 

\©ß£õmøh PõsP.  

Or 

 (b) Reduce the quadratic form  

  434232413121 22 xxxxxxxxxxxx −+−+−  to the 

diagonal form.  

  434232413121 22 xxxxxxxxxxxx −+−+−  GßÓ C¸£i 
ÁiÁzøu ‰ø»Âmh ÁiÁzvØS SøÓUP.  
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. State and prove fundamental theorem of homomorphism 
of vector space.  

 öÁUhº öÁÎ°À ö\¯À©õÓõU ÷Põºzu¼ß Ai¨£øh 
÷uØÓzøu TÔ {ÖÄP.  

17. Let V  be a finite dimensional vector space over a field 
F . Let W  be a subspace of  V . Then prove that  

 (a) Vw dimdim ≤  

 (b) WV
W
V

dimdimdim −= . 

 V  Gß£x F  GßÓ ¦»zvß ÷©À J¸ •iÄÖ öÁUhº 
öÁÎ BS®. W  Gß£x V &ß EÒöÁÎ GÛÀ  

 (A) Vw dimdim ≤  

 (B) WV
W
V

dimdimdim −=  GÚ {ÖÄP.  

18. Apply Gram-Schmidt process to construct an orthonormal 
basis for )(3 RV  with the standard inner product for the 
basis { }321 ,, vvv  where )1,3,1(),1,0,1( 21 == vv  and 

)1,2,3(3 =v  

 )1,3,1(),1,0,1( 21 == vv  ©ØÖ® )1,2,3(3 =v  GßÓ 
AiUPnzøu Eøh¯ {ø»¯õÚ Emö£¸UQØS 
Qμõ®&]ªz •øÓ¨£i A»S ö\[Szx AiUPnzøu 

)(3 RV  US PõsP.  

19. Show that the following equation are consistent and solve 
then  

 

0355
481272

1664
1634

=+−
=++

=+−
−=−−

zyx
zyx

zyx
zyx
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 ¤ßÁ¸® \©ß£õkPÒ Cø\ÄÒÍÚ GÚU PõmkP ©ØÖ® 
AuøÚ wºUP.  

 

0355
481272

1664
1634

=+−
=++

=+−
−=−−

zyx
zyx

zyx
zyx

 

20. Find the eigen values and eigen vectors of the matrix 

















−
−−

−
=

312
132

226

A . 

 
















−
−−

−
=

312
132

226

A  GßÓ AoUS IPß ©v¨¦ ©ØÖ® 

IPß öÁUhøμ PõsP.  

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

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Prove : ( )
as

eL at

−
= 1

. 

 {ÖÄP : ( )
as

eL at

−
= 1

. 

2. Find : ( )ttL 3sin4cos . 

 PõsP : ( )ttL 3sin4cos  

3. Find : 
( ) 











+
−

4
1

2

6

s
L . 

 PõsP : 
( ) 











+
−

4
1

2

6

s
L  

Sub. Code 
22BMA4C3 



S–1992 

  

  2

4. Find : 







+
−

4
6

2
1

s
L . 

 PõsP : 







+
−

4
6

2
1

s
L  

5. Define : Fourier series. 

 Áøμ¯Ö : L§›¯º öuõhº. 

6. Find the Fourier coefficient ‘bn ’ for the function ( ) xxf =  

in ( )ππ ,− . 

 ( )ππ ,− À \õº¦ ( ) xxf = ØS L§›¯º SnP® ‘bn ’ PõsP. 

7. Write the Fourier integral formula.  

 L§›¯º öuõøP±mk `zvμzøu GÊxP.  

8. Define : Fourier sine transform. 

 Áøμ¯Ö : L§›¯º ø\ß E¸©õØÓ®. 

9. Define : Z -transform. 

 Áøμ¯Ö : Z -&E¸©õØÓ®. 

10. Prove : ( )( )
( )2

11
az
aakZ k

−
=− − . 

 {ÖÄP : ( )( )
( )2

11
az
aakZ k

−
=− − . 
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 Part B  (5 × 5 = 25) 

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

11. (a) Find : 








t
tL

2sin
. 

  PõsP : 








t
tL

2sin
. 

Or 

 (b) Find : dt
t
ee btat


∞ −− −

0

. 

  PõsP : dt
t
ee btat


∞ −− −

0

. 

12. (a) Find : ( ) 













+
−

222

2
1

as
sL . 

  PõsP : ( ) 













+
−

222

2
1

as
sL . 

Or 

 (b) Find : ( ) ( )






+−

+−

32
531

sss
sL . 

  PõsP : ( ) ( )






+−

+−

32
531

sss
sL . 
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13. (a) Obtain the Fourier series for the function 

( )




<<
<<

=
ππ

π
22

01
x
x

xf . 

  ( )




<<
<<

=
ππ

π
22

01
x
x

xf  GßÓ \õº¤ß L§›¯º 

öuõhøμ¨ ö£ÖP. 

Or 

 (b) If ( )




<<
<<−−

=
π

π
xx
xx

xf
0

0
 find the Fourier series 

of ( )xf  in ( )ππ ,− . 

  ( )




<<
<<−−

=
π

π
xx
xx

xf
0

0
 GÛÀ ( )ππ ,− &À ( )xf &ß 

L§›¯º öuõhº PõsP. 

14. (a) Prove : 
∞

− ≥=
+0

2
0,

21
cos xedx xπλ

λ
λ

. 

  {ÖÄP : 
∞

− ≥=
+0

2
0,

21
cos xedx xπλ

λ
λ

. 

Or 

 (b) State and prove Fourier integral theorem.  

  L§›¯º öuõøP±mkz ÷uØÓzøuU TÔ {ÖÄP. 

15. (a) Find : ( )tetZ −2 . 

  PõsP : ( )tetZ −2 . 

Or 

 (b) State and prove second shifting property.  

  CμshõÁx ö£¯ºa]¨ £sø£U TÔ {ÖÄP.  
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. (a) Evaluate : 





 −

t
ttL 2coscos

. 

 (b) Find : ( )tttL 5sin2sin . 

 (A) ©v¨¤kP : 





 −

t
ttL 2coscos

. 

 (B) PõsP : ( )tttL 5sin2sin .  

17. Solve tyyy sin23 =+′−′′  given ( ) 00 =y , ( ) 10 =′y . 

 ( ) 00 =y , ( ) 10 =′y  GÚ öPõkUP¨£mkÒÍx GÛÀ 

tyyy sin23 =+′−′′  I wºUP. 

18. Find the Fourier series for the function ( ) 2xxf =  in 
( )ππ ,−  and deduce that  

 (a) 
6

......
3
1

2
1

1
1 2

222

π=+++  

 (b) 
2

2

222 1
......

3
1

2
1

1
1 π=−+−  

 (c) 
8

......
5
1

3
1

1
1 2

222

π=+++  

 ( )ππ ,− À ( ) 2xxf =  GßÓ \õº¤ß L§›¯º öuõhøμU 
PõsP ©ØÖ® 

 (A) 
6

......
3
1

2
1

1
1 2

222

π=+++  

 (B) 
2

2

222 1
......

3
1

2
1

1
1 π=−+−  

 (C) 
8

......
5
1

3
1

1
1 2

222

π=+++  GÚ u¸Â. 
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19. Find the Fourier cosine transform of 
2xe− . 

 
2xe− &ß L§›¯º öPõø\ß E¸©õØÓ® PõsP. 

20. Find : 
( ) ( ) 











−−
−−

2
1

21

4

zz
zZ . 

 PõsP : 
( ) ( ) 











−−
−−

2
1

21

4

zz
zZ . 

  
———————— 
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 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Define : Operation research. 

 Áøμ¯Ö : ö\¯À•øÓ B´Â¯À. 

2. Define : Linear programming problem. 

 Áøμ¯Ö : ÷|›¯À vmhªhÀ PnUS. 

3. Explain the use of simplex method. 

 uÛ£ß•P •øÓ°ß £¯øÚ ÂÁ›. 

4. Define : Slack and surplus variables. 

 Áøμ¯Ö : {μ¨¦ ©ØÖ® ªøP ©õÔPÒ. 

5. What is transportation problems? 

 ÷£õUSÁμzxU PnUS GßÓõÀ GßÚ? 

6. Define : Initial basic feasible solution. 

 Áøμ¯Ö : Bμ®£ Ai¨£øh ö\´¯uUP wºÄ. 

7. Define : Assignment problem. 

 Áøμ¯Ö : JxURmkU PnUS. 

Sub. Code 
22BMAA4 
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8. What is a balanced A.P? 

 \©©õÚ A.P GßÓõÀ GßÚ? 

9. Define : sequencing problem. 

 Áøμ¯Ö : Á›ø\ ©õØÖU PnUS. 

10. Write any two assumptions is sequencing problem. 

 Á›ø\ ©ØÖU PnUQÀ H÷uÝ® C¸ AÝ©õÚ[PøÍ 
GÊxP. 

 Part B  (5 × 5 = 25) 

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

11. (a) Explain the origin and development of O.R. 

  O.R.-ß ÷uõØÓ® ©ØÖ® ÁÍºa]ø¯ ÂÍUSP. 

Or 

 (b) Explain the mathematical formulation of L.P.P. 
with an example. 

  L.P.P &ß Pou ÁiÁõUPzøu Kº GkzxUPõmkhß 
ÂÁ›. 

12. (a) Solve by simplex method. 

  Max 321 3xxxz ++=  s.t. 

   

0,,

222

323

321

321

321

≥
≤++
≤++

xxx
xxx
xxx

 

  uÛ £ß•P •øÓ°À wºUP. 

  Max 321 3xxxz ++=  s.t. 

   

0,,

222

323

321

321

321

≥
≤++
≤++

xxx
xxx
xxx

 

Or 
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 (b) Solve by simplex method. 

  Max 21 104 xxz +=  s.t. 

   

0,

9032

10052

502

21

21

21

21

≥
≤+
≤+

≤+

xx
xx
xx
xx

. 

  uÛ £ß•P •øÓ°À wºUP. 

  Max 21 104 xxz +=  s.t. 

   

0,

9032

10052

502

21

21

21

21

≥
≤+
≤+

≤+

xx
xx
xx
xx

. 

13. (a) Explain Northwest corner rule method. 

  Áh÷©ØS ‰ø» Âv •øÓø¯ ÂÍUSP. 

Or 

 (b) Find the initial basic feasible solution using least 
cost method. 

 W1 W2 W3 W4 W5 Available

F1 7 6 4 5 9 40 

F2 8 5 6 7 8 30 

F3 6 8 9 6 5 20 

F4 5 7 7 8 6 10 

Required 30 30 15 20 5  
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  «a]Ö ö\»Ä •øÓø¯ £¯ß£kzv Bμ®£ 
Ai¨£øh ö\´¯uUP wºÄ PõsP. 

 W1 W2 W3 W4 W5 C¸¨¦

F1 7 6 4 5 9 40 

F2 8 5 6 7 8 30 

F3 6 8 9 6 5 20 

F4 5 7 7 8 6 10 

÷uøÁ 30 30 15 20 5  

14. (a) Explain the mathematical representation of an 
assignment problem. 

  JxURmkU PnUQß Pou ÁiÁ ©õv›ø¯ ÂÍUSP. 

Or 

 (b) Solve the A.P. 

 1 2 3 4 

1 15 13 14 17

2 11 12 15 13

3 13 12 10 11

4 15 17 14 16

  A.P I wºUP. 

 1 2 3 4 
1 15 13 14 17
2 11 12 15 13
3 13 12 10 11
4 15 17 14 16

15.  (a) Solve the sequencing problem. 

Jobs P1 P2 P3 P4 P5 P6
Mechain A 12 9 10 8 10 10
Machine B 10 7 9 14 6 8 
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  Á›ø\ ©õØÖU PnUøP wºUP. 

÷Áø» P1 P2 P3 P4 P5 P6

C¯¢vμ® A 12 9 10 8 10 10

C¯¢vμ® B 10 7 9 14 6 8 

Or 

 (b) Solve the sequencing problem. 

  Jobs 

  1 2 3 4 5 6 7

Machines A 12 6 5 3 5 7 6

 B 7 8 9 8 7 8 3

 C 3 4 11 5 2 8 4

  Á›ø\ ©õØÖU PnUøP wºUP. 

  ÷Áø» 

  1 2 3 4 5 6 7

C¯¢vμ[PÒ A 12 6 5 3 5 7 6

 B 7 8 9 8 7 8 3

 C 3 4 11 5 2 8 4

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Solve by Graphical method: 

 Max 21 34 xxz +=  s.t 

  

0,

700

400

800

10002

21

2

1

21

21

≥
≤
≤

≤+
≤+

xx
x
x

xx
xx
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 Áøμ£h •øÓ°À wºUP. 

 Max 21 34 xxz +=  s.t 

  

0,

700

400

800

10002

21

2

1

21

21

≥
≤
≤

≤+
≤+

xx
x
x

xx
xx

 

17. Solve by Simplex method. 

 Max 21 52 xxz +=  s.t 

  

0,

9

213

244

21

21

21

21

≥
≤+

≤+
≤+

xx
xx
xx
xx

 

 uÛ £ß•P •øÓ°À wºUP. 

 Max 21 52 xxz +=  s.t 

  

0,

9

213

244

21

21

21

21

≥
≤+

≤+
≤+

xx
xx
xx
xx

 

18. Find the initial basic feasible solution using (a) 
Northwest corner rule (b) Vogel approximation method. 

 D E F G H supply

A 2 11 10 3 7 4 

B 1 4 7 2 1 8 

C 3 9 4 8 12 9 

Demand 3 3 4 5 6  
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 (A) Áh÷©ØS ‰ø» Âv (B) ÷ÁõP¼ß ÷uõμõ¯ 
•øÓø¯¨ £¯ß£kzv Bμ®£ Ai¨£øh ö\´¯uUP wºÄ 
PõsP. 

 D E F G H ÁÇ[PÀ

A 2 11 10 3 7 4 

B 1 4 7 2 1 8 

C 3 9 4 8 12 9 

÷uøÁ 3 3 4 5 6  

19. Solve the A.P. 

 I II III IV V 

1 11 17 8 16 20

2 9 7 12 6 15

3 13 16 15 12 16

4 21 24 17 28 26

5 14 10 12 11 13

 A.P.I wºUP. 

 I II III IV V 

1 11 17 8 16 20

2 9 7 12 6 15

3 13 16 15 12 16

4 21 24 17 28 26

5 14 10 12 11 13
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20. Solve the following sequencing problem and find idle 
times. 

 A B C D 

1 58 14 14 48

2 30 10 18 32

3 28 12 16 44

4 64 16 12 42

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

 A B C D 

1 58 14 14 48

2 30 10 18 32

3 28 12 16 44

4 64 16 12 42

  
———————— 


