
  

S–4857   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024 

First Semester 

Mathematics  

DIFFERENTIAL CALCULUS AND TRIGONOMETRY 

(CBCS – 2022 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Section A  (10 × 2 = 20) 

Answer all questions. 

1. Prove ( ) nn
n

n
anbax

dx
d

!=+ . 

 {ÖÄP ( ) nn
n

n
anbax

dx
d

!=+ . 

2. Find ny  if 
23
32

log
+
+=

x
xy . 

 
23
32

log
+
+=

x
xy  GÛÀ ny  PõsP. 

3. Define : Subnormal.  

 Áøμ¯Ö : EÒö\[÷Põk.  

Sub. Code 
22BMA1C1 
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4. If θ2cos22 ar =  find 
θd
ds

. 

 θ2cos22 ar =  GÛÀ 
θd
ds

 PõsP. 

5. Write Polar formula for radius of curvature.  

 ÁøÍÄ Bμzvß ÷£õ»õº Áõ´£õmøh GÊxP. 

6. Define : Envelope. 

 Áøμ¯Ö : uÊÂ. 

7. Expand θ9tan .  

 θ9tan  –øÁ Â›UP. 

8. Expand θcos  in terms of series of θ . 

 θcos  –øÁ θ  –ß EÖ¨¦PÎÀ öuõhμõP Â›UP. 

9. Prove : 
i
ee ii

2
sin

θθ
θ

−−= . 

 {ÖÄP : 
i
ee ii

2
sin

θθ
θ

−−= . 

10. Prove : ( ) yxyxyx sinhsinhcoshcoshcosh −=− . 

 {ÖÄP : ( ) yxyxyx sinhsinhcoshcoshcosh −=− . 
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 Section B  (5 × 5 = 25) 

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

11. (a) If ( )mxxy 21 ++=  prove that   

( ) 01 2
12

2 =−++ ymxyyx . 

  ( )mxxy 21 ++=  GÛÀ ( ) 01 2
12

2 =−++ ymxyyx . 

Or 

 (b) Find the maximum value of   
423332232 zxyzxyzyxzxy −−− . 

  423332232 zxyzxyzyxzxy −−− &ß «¨ö£¸ ©v¨¦ 

PõsP. 

12. (a) Find the length of subtangent and subnormal at 

( )aa,  for the curve 
xa

xy
−

=
2

3
2 . 

  ÁøÍÁøμ 
xa

xy
−

=
2

3
2  &ØS ( )aa,  &À 

EÒöuõk÷Põk ©ØÖ® EÒö\[÷Põmiß }Í[PøÍU 

PõsP. 

Or 

 (b) Find the slope of the curve ( )θcos1 −= ar  at 
2
πθ = . 

  ( )θcos1 −= ar  ÁøÍÁøμUS 
2
πθ = &À \õ´Ä PõsP. 
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13. (a) Find the envelope of ( ) ayax 222 =+− . 

  ( ) ayax 222 =+−  &ß uÊÂ PõsP. 

Or 

 (b) Find the radius of curvature of the curve 

244 =+ yx   at (1, 1). 

  (1, 1)&À ÁøÍÁøμ 244 =+ yx &ß ÁøÍÄ Bμ® 
PõsP. 

14. (a) Express θ8cos  in terms of θsin . 

  θ8cos &øÁ θsin &ß EÖ¨¦PÎÀ öÁÎ°kP. 

Or 

 (b) If 
5046
5045sin =

θ
θ

 show that 851 ′= θ . 

  
5046
5045sin =

θ
θ

 GÛÀ 851 ′= θ  GÚUPõmkP. 

15.  (a) Prove : ( )1logcosh 21 −+=− xxx e . 

  {ÖÄP : ( )1logcosh 21 −+=− xxx e . 

Or 

 (b) If θseccosh =u  show that 





 +=

24
tanlog

θπu . 

  θseccosh =u  GÛÀ 





 +=

24
tanlog

θπu  GÚU Põmk. 



S–4857 

  

  5

 Section C  (3 × 10 = 30) 

Answer any three questions. 

16. If ( )yx logtan=  prove that ( ) ( ) +−++ + nn ynxyx 121 1
2  

( ) 01 1 =− −nynn . 

 ( )yx logtan=  GÛÀ  

( ) ( ) +−++ + nn ynxyx 121 1
2 ( ) 01 1 =− −nynn   GÚ {ÖÄP. 

17. Find the angle of intersection of the cardioids 

( )θcos1 += ar  and ( )θcos1 −= br . 

 ö|g_ÁøμPÒ ( )θcos1 += ar  ©ØÖ® ( )θcos1 −= br  

öÁmk® ÷PõnzøuU 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. 

19. Prove :  

( )52cos44cos46cos48cos
27

1
cossin 26 −++−−= θθθθθθ . 

 {ÖÄP : 

 ( )52cos44cos46cos48cos
27

1
cossin 26 −++−−= θθθθθθ . 
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20. If ( ) ααφθ sincostan ii +=+  prove that 
42
ππθ += n  and 







 +=

24
tanlog

2
1 απφ . 

  ( ) ααφθ sincostan ii +=+  GÛÀ 
42
ππθ += n  ©ØÖ® 







 +=

24
tanlog

2
1 απφ  GÚ {ÖÄP. 

  
———————— 



  

S–4858   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024 

First Semester 

Mathematics 

CLASSICAL ALGEBRA 

(CBCS – 2022 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. If ∂,,, γβα  are roots of 0224 =++++ srxqxpxx  find 

 2α . 

 0224 =++++ srxqxpxx &ß ‰»[PÒ ∂,,, γβα  GÛÀ 

 2α  PõsP. 

2. Change the signs of roots of 
012766 2345 =−+−++ xxxxx . 

 012766 2345 =−+−++ xxxxx  ß ‰»[PÎß SÔPøÍ 
©õØÖP. 

3. State Descarte’s rule of signs. 

 SÔPÐUPõÚ öhìPõºmiß Âvø¯ TÖP. 

4. Define a reciprocal equation. 

 uø»RÌ \©ß£õmøh Áøμ¯Ö. 

Sub. Code 
22BMA1C2 
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5. If ba <<0  show that 1<
+
+<
xb
xa

b
a

. 

 ba <<0  GÛÀ 1<
+
+<
xb
xa

b
a

 GÚ PõmkP. 

6. State Weierstrass inequality. 

 öÁ´ìhõºêß \©Ûßø©ø¯ TÖ. 

7. Write the expansion of ( )nx+1 , 1<x . 

 1<x  GÛÀ ( )nx+1 &ß Â›ÁõUP® GÊxP. 

8. If 1<x , prove that 







+++=








−
+


53

2
1
1

log
53 xxx

x
x

. 

 1<x  GÛÀ 







+++=








−
+


53

2
1
1

log
53 xxx

x
x

 {ÖÄP. 

9. For the series, 

 +







++
+







++
−−

2
1

2
1

221
1

tan
111

1
tan +








++
−

2
1

331
1

tan  

prove that th
n nt =  term 








+
= −

2
tan 1

n
n

. 

 +







++
+







++
−−

2
1

2
1

221
1

tan
111

1
tan +








++
−

2
1

331
1

tan   

GÝ® öuõh¸US th
n nt =  Áx EÖ¨¦ 








+
= −

2
tan 1

n
n

 GÚ 

{ÖÄP. 

10. State Gregory’s series. 

 UöμP›°ß öuõhøμ TÖ. 
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 Part B  (5 × 5 = 25) 

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

11. (a) Remove fractional co-efficients 01
3
1

4
1 23 =−+− xxx   

  01
3
1

4
1 23 =−+− xxx  ¤ßÚ öPÊUPøÍ }USP. 

Or 

 (b) If γβα ,,  are roots of 023 =+++ rqxpxx , find the 

value of  22

1
βα

 and  +
+

βα
βα 22

. 

  γβα ,,  Gß£Ú 023 =+++ rqxpxx &ß ‰»[PÒ 

GÛÀ  22

1
βα

 ©ØÖ®  +
+

βα
βα 22

 ß ©v¨¦PøÍU 

PõsP. 

12. (a) Solve 014334 2345 =+++++ xxxxx . 

  wºUP 014334 2345 =+++++ xxxxx . 

Or 

 (b) Increase the roots by 7 021573 234 =−+−+ xxxx . 

  ‰»[PÒ 7 BÀ TmkP 021573 234 =−+−+ xxxx . 
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13. (a) State and prove Cauchy’s inequality. 

  Põæ°ß \©Ûßø©ø¯ TÔ {ÖÄP. 

Or 

 (b) Prove : ( ) !21 nn nn >+ . 

  {ÖÄP ( ) !21 nn nn >+ . 

14. (a) Prove : 
+++

+++
=

+
−

!4
1

!2
1

1

!5
1

!3
1

1

1

1
2

2 

e
e

. 

  {ÖÄP 

+++

+++
=

+
−

!4
1

!2
1

1

!5
1

!3
1

1

1

1
2

2 

e
e

. 

Or 

 (b) Find the co-efficient of nx in xe
xx 2321 −+

. 

  xe
xx 2321 −+

&À nx & ß öPÊ PõsP. 

15.  (a) Correct to six decimals find ( ) 4/19998

1
. 

  6 u\©[PÐUS \›ö\´x ( ) 4/19998

1
&ß ©v¨¦ PõsP. 

Or 
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 (b) Prove  

  
termn
termnn

++++
++++=





ααα
αααα

5cos3coscos
5sin3sinsin

tan .  

  {ÖÄP  

  
termn
termnn

++++
++++=





ααα
αααα

5cos3coscos
5sin3sinsin

tan  

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Solve the equation 023 =+++ rqxpxx , if its roots are in 
arithmetic progression. 

 023 =+++ rqxpxx &ß ‰»[PÒ Tmka\μõ\›°À 
C¸¢uõÀ \©ß£õmøh wºUP. 

17. Correct to 3 decimal places find the positive root of 
0432 23 =−−− xxx  by Newton’s method. 

 3 u\©[PÐUS \›ö\´x 0432 23 =−−− xxx  ß ªøP 
‰»zøu {³mhÛß •øÓ°À PõsP. 

18. Prove that the arithmetic mean is greater than the 
geometric mean. 

Tmka\μõ\› BÚx ö£¸US \μõ\›ø¯ Âh AvP©õÚx 
GÚ {ÖÄP. 

19. Prove 
e
e++−+− 1

!4
5
1

5

!3
4
1

4

!2
3
1

3

!1
2
1

2
 . 

 {ÖÄP 
e
e++−+− 1

!4
5
1

5

!3
4
1

4

!2
3
1

3

!1
2
1

2
 . 

n EÖ¨¦PÒ

n EÖ¨¦PÒ
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20. Sum the series upto ∞ ++++
θ
θ

θ
θ

θ
θ

32 cos
3cos

cos
2cos

cos
cos

1  . 

 ++++
θ
θ

θ
θ

θ
θ

32 cos
3cos

cos
2cos

cos
cos

1  öuõhøμ ∞  ÁøP°À 

TmkP. 

 

  
———————— 



  

S–4859   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024 

Mathematics 

Allied – ANCILLARY MATHEMATICS – I 

(CBCS – 2022 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Define singular matrix. 

 ÁÊÄÒÍ Ao Áøμ¯Ö. 

2. State Cayley-Hamilton’s theorem. 

 öP´¼ íõªÀhß ÷uØÓzvß TØÖ. 

3. Find the general solution of pxpy α+= . 

 pxpy α+= –ß ö£õx wºøÁU PõsP. 

4. Solve : ( ) 042 =+ yD . 

 wºUP : ( ) 042 =+ yD . 

5. Find ny  if ( )baxy += sin . 

 ( )baxy += sin  GÛÀ ny –I PõsP. 

6. Write down the Leibnitz formula for n th derivative. 

 n th ÁøPUöPÊÂß ¼¤Ûmì `zvμzøu GÊxP. 

Sub. Code 
22BMAA1 
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7. Evaluate xx log3 . 

 xx log3  ©v¨¤kP. 

8. Write any two properties of definite integrals. 

 Áøμ¯Özu öuõøP±miß H÷uÝ® C¸ £s¦PøÍ 
GÊxP. 

9. Expansion of θntan  in powers of θtan ? 

 θtan  Cß AvPõμ[PÎÀ θntan Cß Â›ÁõUP® PõsP. 

10. +−= !3sin
3θθθ  write two more terms in this 

expansion. 

 +−= !3sin
3θθθ  CÀ Â›ÁõUPzvÀ H÷uÝ® C¸ 

ÂvPøÍ GÊxP. 

 Part B  (5 × 5 = 25) 

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

11. (a) Find the characteristic vectors of the matrix 







32
23

. 

  







32
23

 GßÓ Ao°ß ]Ó¨¤¯À¦ vø\¯ß PõsP. 

Or 

 (b) Verify Cayley Hamilton’s theorem for the matrix 









11
21

. 

  







11
21

 GßÓ Aoø¯ öP´¼ íõªÀhß 

÷uØÓzvØS \› £õºUP. 
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12. (a) Solve ( )( ) pppxy =−− 1 . 

  wºUP ( )( ) pppxy =−− 1 . 

Or 

 (b) Solve ( ) xx eeyDD +=−− 22 2 . 

  wºUP ( ) xx eeyDD +=−− 22 2 . 

13. (a) Find the nth differential co-efficient of x3sin .  

  x3sin  ß nth ÁøP±mk öPÊøÁ PõsP. 

Or 

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

  832 += xy  GßÓ ÁøÍÂß ¦ÒÎ ( )0,2−  US 
ÁøÍÁøμ°ß Bμzøu PõsP. 

14. (a) Evaluate dxxx 12 tan− . 

  ©v¨¤kP dxxx 12 tan− . 

Or 

 (b) Evaluate  dxxx 2cos3  by using Beynoulli’s 

formula. 
  ö£º÷Úõ°À `zvμzøu £¯ß£kzv ©v¨¤kP 

 dxxx 2cos3 . 

15.  (a) Expound θ6sin  in series of cosines  of multiples of 
θ . 

  θ6sin –ß Á›ø\ öPõø\ß ö£¸UPØ£»ß θ –À 
Â›Ä£kzxP. 

Or 

 (b) Expound θ4tan . 
  θ4tan  Â›Ä£kzxP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

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

















−
−−

−
=

211
121

112

A  and verify that it is satisfied by A and 

also find 1−A . 

 
















−
−−

−
=

211
121

112

A  GßÓ Ao°ß IPß ©v¨¦ ©ØÖ® 

IPß vø\¯ß PõsP. ÷©¾® AuøÚ A Ao²hß 

\›£õºzx 1−A –ß ©v¨ø£ PõsP. 

17. Solve xxey
dx
dy

dx
yd x 2sin23 3
2

2

+=+− . 

 wºUP xxey
dx
dy

dx
yd x 2sin23 3
2

2

+=+− . 

18. Find the nth differential co-efficient of θθ 75 sincos . 

 θθ 75 sincos –ß nth ÁøP±mk öPÊøÁU PõsP. 

19. Prove that ( )2
1log2sinlog

2

0
 =
π

πdxx . 

 ( )2
1log2sinlog

2

0
 =
π

πdxx  GÚ {ÖÄP. 

20. Expand θ6cos  and θ5cos  in series of cosines of multiples 
of θ . 

 θ6cos  ©ØÖ® θ5cos  ß Á›ø\ öPõø\ß ©h[PõP θ –À 
Â›Ä£kzxP. 

———————— 



  

S–4860   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024 

Mathematics 

Allied : STATISTICS – I 

(CBCS – 2022 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Find the mean for first n  natural number. 

 •uÀ n  C¯À GsPÎß \μõ\› PõsP. 

2. Define Geometric mean. 

 ö£¸US \μõ\› Áøμ¯Ö. 

3. Define rμ′  and rμ . 

 rμ′  ©ØÖ® rμ  – I Áøμ¯Ö. 

4. Write Bowley’s Co-efficient of Skewness. 

 ö£ÍÎ°ß ÷PõmhöPÊøÁ GÊx. 

5. Define Karl Pearson’s Co-efficient of Correlation. 

 PõºÀ¤¯º\Ûß JmkÓÄ öPÊøÁ Áøμ¯Ö. 

6. Write the two regression lines. 

 C¸ ¤ßÚøhÄ ÷PõkPøÍ²® GÊx. 

7. State Lagrange’s interpolation formula. 

 »Uμõßâß CøhUPo¨¦ `zvμ® TÖ. 

Sub. Code 
22BMAA5 
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8. What is an attribute? Give an example. 

 £s¦ GßÓõÀ GßÚ? GkzxUPõmk JßÖ u¸P. 

9. Write the family budget index number. 

 Sk®£ £möám SÔ±mk Gsøn GÊx. 

10. Write the formula for Semi average method trend. 

 Aøμ \μõ\› •øÓ°À ÷£õUS Põq® `zvμ® GÊx. 

 Part B (5 × 5 = 25) 

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

11. (a) Find standard deviation.  
x 10 9 8 7 6 5 4 3 2 1

f 1 5 11 15 12 7 3 3 0 1

   vmh Â»UP® PõsP.   

x 10 9 8 7 6 5 4 3 2 1

f 1 5 11 15 12 7 3 3 0 1

Or 

 (b) Find 1Q  and 3Q  .  

x 1 2 3 4 5 6 

f 5 9 18 12 9 7 

   1Q  ©ØÖ®  3Q  PõsP.  

x 1 2 3 4 5 6 

f 5 9 18 12 9 7 

12. (a) Prove   

  r
rrrr rCrC )(....)( 1

2
122111 μμμμμμμ ′++′+′++′ −−  
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   {ÖÄP : 

   r
rrrr rCrC )(....)( 1

2
122111 μμμμμμμ ′++′+′++′ −−  

Or 

 (b) Fit a straight line.   

x 0 1 2 3 4 

f 2.1 3.5 5.4 7.3 8.2 

   ÷|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 rank correlation.  

P 35 56 50 65 44 38 44 50 15 26

Q 50 35 70 25 35 58 75 60 55 35

   uμ JmkÓÄ PõsP.   

P 35 56 50 65 44 38 44 50 15 26

Q 50 35 70 25 35 58 75 60 55 35

Or 

 (b) Derive the angle between two regression lines. 

  C¸ ¤ßÚøhÄ ÷PõkPÐUS Cøh°»õÚ ÷Põn® 
PõsP. 

14. (a) If 20)(,30)(,25)(,30)( ==== αβαBA , find 

)(),( βAAB  and )(αβ  

   20)(,30)(,25)(,30)( ==== αβαBA  GÛÀ 

)(),( βAAB  ©ØÖ® )(αβ  PõsP. 

Or 
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 (b) If ,3=x  find )(xf .  

x 0 1 2 5 

f(x) 2 3 12 147 

   3=x  GÛÀ )(xf  PõsP.   

x 0 1 2 5 

f(x) 2 3 12 147 

15. (a) Find the index number.  

Commodity 0p  1p  w 

A 80 85 40 

B 60 55 25 

C 345 50 5 

D 35 40 20 

E 25 20 10 

   SÔ±möhs PõsP.  

ö£õ¸Ò 

 
0p  1p  w 

A 80 85 40 

B 60 55 25 

C 345 50 5 

D 35 40 20 

E 25 20 10 

Or 

 (b) Explain the various components of time series. 

   Põ»zöuõh›ß £À÷ÁÖ TÖPøÍ ÂÍUSP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Find which player is consistent? 

 Score 

Player A 40 25 19 80 38 8 67 121 66 76

Player B 28 70 31 0 14 111 66 31 25 4 

 G¢u BmhUPõμº Cø\Äøh¯Áº GÚ PõsP? 

 ©v¨ö£s 

BmhUPõμº  A 40 25 19 80 38 8 67 121 66 76 

BmhUPõμº B 28 70 31 0 14 111 66 31 25 4 

17. Find Karl Pearson’s co-efficient of skewness. 

x 10 11 12 13 14 15 

f 2 4 10 8 5 1 

 PõºÀ ¤¯º\Ûß ÷PõmhUöPÊ PõsP. 

x 10 11 12 13 14 15 

f 2 4 10 8 5 1 

18. Find the regression lines. 

x 26 29 31 33 35 34 38 39 41 45

y 22 26 27 31 28 19 29 36 35 46

 ¤ßÚøhÄ ÷PõkPÒ PõsP.  

x 26 29 31 33 35 34 38 39 41 45

y 22 26 27 31 28 19 29 36 35 46
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19. With usual notations, prove that 21

2

y
yQ

+
= . 

 ÁÇUP©õÚ SÔ±kPÎß£i 21

2

y
yQ

+
=  GÚ {ÖÄP. 

20. Fit a straight line trend and estimate expenditure for the 
year 1997. 

Year 1970 1971 1972 1973 1974 1975 1976

Expenditure 1.5 1.8 2 2.3 2.4 2. 6 3 

÷£õUS ÷|º÷Põk ö£õ¸zxP ©ØÖ® 1997 Bsiß ö\»Ä 
GÆÁÍÄ GÚ ©v¨¤kP.  

Bsk 1970 1971 1972 1973 1974 1975 1976

ö\»Ä 1.5 1.8 2 2.3 2.4 2. 6 3 

 

 

 

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

Second Semester 

Mathematics 

ANALYTICAL GEOMETRY AND VECTOR CALCULUS 

(CBCS – 2022 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Find the direction cosines of the line 

0
32

1
34

3
12 −=−=+ zyx

 

 
0

32
1

34
3

12 −=−=+ zyx
 GßÓ ÷Põmiß vø\U 

öPõø\ßPøÍ Áøμ¯Ö. 

2. Define skew lines. 

 \õ´ÄU ÷PõkPøÍ Áøμ¯Ö. 

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

the points )5,7,2(  and )1,5,8( −  as diameter. 

 )5,7,2(  ©ØÖ® )1,5,8( −  GßÓ ¦ÒÎPøÍ CønUS® 

÷PõmiøÚ öPõsh ÷PõÍzvß \©ß£õk PõsP. 

Sub. Code 
22BMA2C1 
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4. Find the centre and radius of the sphere 

05422222 222 =−−+−++ zyxzyx . 

 05422222 222 =−−+−++ zyxzyx  GßÓ ÷PõÍzvß 

Bμ® ©ØÖ® ø©¯zvøÚ PõsP. 

5. Define a cone. 

 T®¦ Áøμ¯Ö. 

6. Write the general equation of a right circular cylinder. 

 ÷|ºÁmh E¸øÍ°ß ö£õxa \©ß£õmøh GÊxP. 

7. If 32),,( yzxyzyx +=φ  then find grade φ . 

 32),,( yzxyzyx +=φ  GÛÀ grade φ &ß ©v¨¦ PõsP. 

8. If kzyxjzyxizyaxf


)23()33()43( −+++−+++=  is 

solenoidal, find the constant ‘a’. 

 kzyxjzyxizyaxf


)23()33()43( −+++−+++=  Gß£x 

£õ´ÁØÓx GÛÀ ©õÔ¼ ‘a’&I PõsP. 

9. Evaluate 
c

rdf 
.  where jyxiyxf


)()( 2222 −++=  and c  is 

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

 
c

rdf 
. &ß ©v¨¦ PõsP.  CvÀ jyxiyxf


)()( 2222 −++=  

©ØÖ® c  Gß£x )0,0(  ©ØÖ® )1,1( &I CønUS® 

ÁøÍÁõS®. 

10. State Green’s theorem. 

 QŸßì ÷uØÓzøu TÖ. 
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 Part B  (5 × 5 = 25) 

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

11. (a) Find the equation of the plane which contains the 

two parallel lines 
3

3
2

2
1

1 −=−=− zyx
 and 

3
4

2
2

1
3 +=+=− zyx

. 

  
3

3
2

2
1

1 −=−=− zyx
 ©ØÖ® 

3
4

2
2

1
3 +=+=− zyx

 

BQ¯ C¸ Cøn÷PõkPøÍ EÒÍhUQ¯ uÍzvß 
\©ß£õmøh PõsP. 

Or 

 (b) Prove that the lines 
3

1
5
2

2
3 −=

−
−=− zyx

 and 

2
6

2
4
1 −=+=

−
− zyx

 are coplanar.  Find the point of 

intersection. 

  
3

1
5
2

2
3 −=

−
−=− zyx

 ©ØÖ® 
2

6
2

4
1 −=+=

−
− zyx

 

GßÝ® ÷PõkPÒ J¸ uÍzvÀ Aø©²® GÚ {ÖÄP 
©ØÖ® AøÁ öÁmk ¦ÒÎø¯ PõsP. 

12. (a) Find the equation of the sphere parsing through the 
points )2,1,1(),2,1,1( −−  and having the centre of the 
sphere on the line 2201 −+−==−−+ zyxzyx . 

  )2,1,1(),2,1,1( −−  GßÓ ¦ÒÎPÒ ÁÈ¯õP ö\ÀÁx® 

2201 −+−==−−+ zyxzyx  GßÓ ÷Põmiß «x 
ø©¯zøu öPõshx©õÚ ÷PõÍzvß \©ß£õmøh 
PõsP. 

Or 
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 (b) Obtain the equation of the sphere having the circle 
05243222 =−−+−++= zyxzyxs ; 

07425 =++−= zyxπ  as a great circle. 

  Ámh® 05243222 =−−+−++= zyxzyxs ;  

07425 =++−= zyxπ  &I ö£¸ Ámh©õPU öPõsh 
÷PõÍzvß \©ß£õmøh PõsP. 

13. (a) Show that the equation of a right circular cone 
whose vertex is ‘o ’, axis oz   and semi-vertical angle 
α  is α2222 tanzyx =+ . 

  •øÚ ‘ o ’ Aa_ oz  ©ØÖ® Aøμ Ea]U÷Põn® 
α &øÁ Eøh¯ J¸ ÷|ºÁmhU T®¤ß \©ß£õk 

α2222 tanzyx =+  GÚ PõmkP. 

Or 

 (b) Find the equation of a right circular cylinder of 

radius 2 with axis 
6

3
3
2

2
1 −=

−
−=− zyx

. 

  2&I Bμ©õPÄ®, 
6

3
3
2

2
1 −=

−
−=− zyx

 GßÝ® 

÷Põmøh Aa\õPÄ® öPõsh ÷|ºÁmh E¸øÍ°ß 
\©ß£õk PõsP. 

14. (a) Prove that: v
dt
du

dt
dvuvu

dt
d ×+×=× )(  

  {ÖÄP: v
dt
du

dt
dvuvu

dt
d ×+×=× )(  

Or 

 (b) Prove: )(
2

)()(2 rf
r

rfrf ′





+′′=∇ . 

  {ÖÄP: )(
2

)()(2 rf
r

rfrf ′





+′′=∇  
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15.  (a) Evaluate 
c

rdf 
.  where jxyiyxf


2)( 22 −+=  and the 

curve c  is the rectangle in the xy  plane bounded by 
0=y , by =  axx == ,0 . 

  
c

rdf 
. &I ©v¨¤kP, CvÀ jxyiyxf


2)( 22 −+=  

©ØÖ® c  Gß£x xy  uÍzvÀ 0=y , by =  

axx == ,0  BQ¯ Áμ®¦PøÍ öPõsh ö\ÆÁP® 
BS®. 

Or 
 (b) Using Green’s theorem evaluate 

 +−
c

ydyxdxxxy 22 )(  along the closed curve c  

formed by 0=y , 1=x  and xy = . 

  0=y , 1=x  ©ØÖ® xy =  CÁØÓõÀ Aø©UP¨£mhx 
c  GÛÀ ‰i¯ ÁøÍÄ QŸßì ÷uØÓzøu 

£¯ß£kzv  +−
c

ydyxdxxxy 22 )( &I ©v¨¤kP. 

 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 

26
6

4
3 zyx =−=

−
+

 and 
1

7
14

2 −==
−
+ zyx

 

 
26

6
4
3 zyx =−=

−
+

 ©ØÖ® 
1

7
14

2 −==
−
+ zyx

 GßÓ 

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

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. 
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18. Find the condition for the equation 

 vyuxhxygzxfyzczbyaxzyxF 22222),,( 222 +++++++=  

       02 =++ dwz  

to represent a cone. 

 vyuxhxygzxfyzczbyaxzyxF 22222),,( 222 +++++++=  

       02 =++ dwz  

 GßÓ \©ß£õk J¸ T®ø£ SÔ¨£uØPõÚ {£¢uøÚø¯ 
PõsP. 

19. Find the equation of the tangent plane and normal line to 
the surface 4=xyz  at the point )2,2,1( . 

 )2,2,1(  GßÓ ¦ÒÎ°À 4=xyz  GßÓ uÍzvØS öuõkuÍ® 
©ØÖ® ö\[÷Põk BQ¯ÁØøÓ PõsP. 

20. Verify stoke’s theorem for kzyjyziyxf


22)2( −−−=  
where s  is the upper half surface of the sphere 

1222 =++ zyx  and c  is its boundary. 

 kzyjyziyxf


22)2( −−−=  ©ØÖ® s  Gß£x 

1222 =++ zyx  GßÝ® ÷PõÍzvß ÷©À Aøμ ÷©Ø£μ¨¦ 
©ØÖ® c  Gß£x Auß Áμ®¦ GÛÀ ì÷hõUì ÷uØÓzøu 
\›£õºUP. 

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

Second Semester 

Mathematics 

INTEGRAL CALCULUS 

(CBCS – 2022 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Prove :  −=
b

a

a

b

dxxfdxxf )()( . 

 {ÖÄP  −=
b

a

a

b

dxxfdxxf )()( . 

2. Define odd function. 

 JØøÓa \õºø£ Áøμ¯Ö. 

3. Write Bernoulli’s formula. 

 ö£ºöÚÍ¼°ß `zvμzøu GÊxP. 

4. Write the reduction formula for  dxxnsin . 

  dxxnsin &ß _¸UP Áõ´¨£õmøh GÊxP. 

Sub. Code 
22BMA2C2 
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5. Define : Jacobian for 2 variables. 

 Áøμ¯Ö : 2 ©õÔPÎÀ öá÷Põ¤¯ß. 

6. Evaluate :  
3

0

4

0

2 dxdyxy . 

 ©v¨¤k :  
3

0

4

0

2 dxdyxy . 

7. Define : triple integral. 

 Áøμ¯Ö : •zöuõøP°hÀ 

8. Evaluate   
1

0

2

0

3

0

dzdxdyxy . 

 ©v¨¤kP   
1

0

2

0

3

0

dzdxdyxy . 

9. Define : Beta function. 

 Áøμ¯Ö : ¥mhõ \õº¦. 

10. Prove : 1)1( =Γ . 

 {ÖÄP : 1)1( =Γ . 
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 Part B  (5 × 5 = 25) 

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

11. (a) Evaluate :  +

2/

0 cossin

sinπ

dx
xx

x
. 

  ©v¨¤kP :  +

2/

0 cossin

sinπ

dx
xx

x
. 

Or 

 (b) Evaluate :  +

π

0
2cos1

sin
x
dxxx

. 

  ©v¨¤kP :  +

π

0
2cos1

sin
x
dxxx

. 

12. (a) Evaluate :  dxxeax 3. . 

  ©v¨¤kP :  dxxeax 3. . 

Or 

 (b) Derive the reduction formula for  dxxntan . 

   dxxntan &ß _¸UP Áõ´¨£õmøhz u¸Â. 
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13. (a) If 
),(
),(
vu
yxJ

∂
∂=  and 

),(
),(

'
yx
vuJ

∂
∂=  then prove that 

1' =JJ . 

  
),(
),(
vu
yxJ

∂
∂=  ©ØÖ® 

),(
),(

'
yx
vuJ

∂
∂=  GÛÀ 1' =JJ  GÚ 

{ÖÄP. 

Or 

 (b) Evaluate :  
2

0 1

xe

dxdy
y
x

. 

  ©v¨¤kP :  
2

0 1

xe

dxdy
y
x

. 

14. (a) Evaluate :   
+

1

0

1

0

2

22 yx

dxdydzxyz . 

  ©v¨¤kP :   
+

1

0

1

0

2

22 yx

dxdydzxyz . 

Or 

 (b) Evaluate :   
+

++
a x yx

zyx dxdydze
log

0 0 0

. 

  ©v¨¤kP :   
+

++
a x yx

zyx dxdydze
log

0 0 0

. 
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15.  (a) Evaluate : 
∞

−

0

36 dxex x . 

  ©v¨¤kP : 
∞

−

0

36 dxex x . 

Or 

 (b) Prove :  





 ++=

2/

0
2

1
,

2
1

2
1

cossin
π

β nmdxxx nm . 

  {ÖÄP :  





 ++=

2/

0
2

1
,

2
1

2
1

cossin
π

β nmdxxx nm . 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Evaluate : ( ) +
2/

0

tan1log
π

θθ d . 

 ©v¨¤kP : ( ) +
2/

0

tan1log
π

θθ d . 

17. Derive the reduction formula for  dxxx nm cossin . 

  dxxx nm cossin &ß _¸UP Áõ´¨£õmøhz u¸Â. 

18. Evaluate : 
∞

−

0

2 dxxe . 

 ©v¨¤kP : 
∞

−

0

2 dxxe . 
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19. Evaluate : 
D

dzdydxxyz  where D is the positive octant 

of 12

2

2

2

2

2

=++
c
z

b
y

a
x

. 

 ©v¨¤kP : 
D

dzdydxxyz  CvÀ D Gß£x 

12

2

2

2

2

2

=++
c
z

b
y

a
x

 ªøP GsPõÀ £Sv. 

20. Prove : 
)(
)()(

),(
nm
nmnm

+Γ
ΓΓ=β . 

 {ÖÄP : 
)(
)()(

),(
nm
nmnm

+Γ
ΓΓ=β . 

———————— 



  

S–4863   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024. 

Mathematics 

Allied – ANCILLARY MATHEMATICS – II 

(CBCS – 2022 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define gradient. 

 \õ´Ä Ãu® Áøμ¯Ö. 

2. Define irrotational. 

 _ÇØa]¯ØÓøÁø¯ Áøμ¯Ö. 

3. Find the complementary function of ( ) 0522 =++ yDD . 

 ( ) 0522 =++ yDD Äøh¯ xøna\õºø£ PõsP. 

4. Solve ( ) 0122 =++ yDD . 

 ( ) 0122 =++ yDD  øÁ wºUPÄ®. 

5. Define periodic functions. 

 Põ» •øÓa\õº¦ Áøμ¯Ö. 

6. Define even function. 

 Cμmøh¨£øh \õº¦ Áøμ¯Ö. 

Sub. Code 
22BMAA2 
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7. Define interpolation. 

 Cøhaö\¸Pø» Áøμ¯Ö. 

8. Write the formula for Newton’s backward interpolation 
formula. 

 {³mhÛß ¤ß÷ÚõUQ¯ Cøhaö\¸PÀ `zvμzøu 
GÊxP. 

9. Define Karl Pearson’s coefficient of correlation. 

 PõÀ ö£¯º\Ûß JmkÓÄUöPÊ Áøμ¯Ö. 

10. Write the formula for rank correlation. 

 uμ JmkÓÂß `zvμzøu GÊxP. 

 Part B  (5 × 5 = 25) 

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

11. (a) Find the directional derivative of 22 4xzyzx +=φ  at 

(1, 1, 1) in the direction of kji


−+ . 

  (1, 1, 1) GßÓ ¦ÒÎ°À kji


−+  GßÓ vø\°À 
22 4xzyzx +=φ  &ß vø\ ÁøPUöPÊøÁ PõsP. 

Or 

 (b) Find the divergence and curl of the vector point 
function kyzjyzxixy


222 32 −+ . 

  kyzjyzxixy


222 32 −+ &GßÓ öÁUhõº ¦ÒÎ \õº¤ØS 
Â›uÀ ©ØÖ® _¸Ðuø» PõsP. 

12. (a) Solve ( ) 6127 22 +=++ xeyDD . 

  ( ) 6127 22 +=++ xeyDD ø¯ wºUPÄ®. 

Or 
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 (b) Solve ( )xyyxyx logcos532 =−′+′′ . 

  ( )xyyxyx logcos532 =−′+′′ ø¯ wºUPÄ®. 

13. (a) Find the Fourier series for ( )




<<
<<−−

=
π

π
xk
xk

xf
0,

0,
,  

Hence deduce that 
47

1
5
1

3
1

1
π=+−+−  . 

  ( )




<<
<<−−

=
π

π
xk
xk

xf
0,

0,
US ÷£õ›¯º öuõhøμ PõsP. 

÷©¾® 
47

1
5
1

3
1

1
π=+−+−   GÚ E´zuÔP. 

Or 

 (b) Expand ( ) π<<= xxxf 0,cos  in a Fourier sine 

series. 

  π<< x0 À ( ) xxf cos=  &ø¯ J¸ ÷£õ›¯º ø\ß 

öuõhμõP Â›ÁõUSP. 

14. (a) 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

  öPõkUP¨£mkÒÍ uμÄUS 21=x  ©ØÖ® 28=x  
&US y &ß ©v¨ø£ PõsP. 

x : 20 23 26 29 

y : 0.3420 0.3907 0.4384 0.4848

Or 
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 (b) Apply Gauss’s forward central formula and ( )75.3f  

from the following table.  

x : 2.5 3.0 3.5 4.0 4.5 5.0 

f (x) : 24.145 22.043 20.225 18.644 17.262 16.0467

  öPõkUP¨£mkÒÍ uμÂØS Põa]°ß •ß÷ÚõUS 

ø©¯ `zvμzøu £¯ß£kzv ( )75.3f  &ß ©v¨¦ 

PõsP. 

x : 2.5 3.0 3.5 4.0 4.5 5.0 

f (x) : 24.145 22.043 20.225 18.644 17.262 16.0467

15.  (a) Find the coefficient of correlation for the following 
data.  

x : 160 161 162 163 164

y : 50 53 54 56 57 

  öPõkUP¨£mh uμÄUS JmkÓÄ öPÊøÁ PõsP. 

x : 160 161 162 163 164

y : 50 53 54 56 57 

Or 

 (b) Show that the arithmetic mean of the regression 
coefficient is greater than or equal to the correlation 
coefficient. 

  ¤ßÚøhÄ öPÊÂß Tmk\μõ\› JmkÓÄ 
öPÊÂØS \©©õP÷Áõ AÀ»x AvP©õP÷Áõ 
C¸US® GÚ {ÖÄP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Find the value of ‘a’ so that curl of the vector 

( ) ( ) ( ) kxzajxaizaxyF


223 12 −+−+−=  is zero. 

 ( ) ( ) ( ) kxzajxaizaxyF


223 12 −+−+−= &ß _¸Îß ©v¨¦ 

§äâ¯® GÛÀ ‘a’&ß ©v¨¦ PõsP. 

17. Solve ( ) 3122 +=++ −xeyDD . 

 ( ) 3122 +=++ −xeyDD &ø¯ wºUPÄ®. 

18. Find a cosine series for the function 

( )








<≤−

<≤
=

πππ

π

xx

xx
xf

2
in

2
0in

. 

 ( )








<≤−

<≤
=

πππ

π

xx

xx
xf

2
in

2
0in

 US öPõø\ß öuõhøμ PõsP. 

19. Using Lagrange’s formula of interpolation, find ( )10y  

from the following table. 

x : 5 6 9 11

y : 12 13 14 16

 ö»Uμõâ°ß Cøhö\¸PÀ `zvμzøu £¯ß£kzv  

( )10y  &ß ©v¨¦ PõsP. 

x : 5 6 9 11

y : 12 13 14 16
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20. Find the correlation coefficient between x  and y . 

x : 51 63 63 49 50 60 65 63 46 50

y : 49 72 75 50 48 60 70 48 60 56

 x  ©ØÖ® y  Cøh°À JmkÓÄ öPÊøÁ PõsP. 

x : 51 63 63 49 50 60 65 63 46 50

y : 49 72 75 50 48 60 70 48 60 56

  
 

———————— 
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Allied – STATISTICS – II 
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Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define conditional probability. 

 {£¢uøÚ {PÌuPÄ Áøμ¯Ö. 

2. State Baye’s theorem. 

 ÷£°°ß ÷uØÓ® TÖ. 

3. Define Gamma distribution. 

 Põ©õ £μÁø» Áøμ¯Ö. 

4. State the recurrence relation of Poisson distribution.  

 £õ´\õß £μÁ¼ß «ÒÁ¸ \õºø£ TÖ. 

5. Define a sample error. 

 ©õv› ¤øÇø¯ Áøμ¯Ö. 

6. Define H0 and H1. 

 H0 ©ØÖ® H1 Áøμ¯Ö. 

7. What is small sample? 

 ]Ô¯ ©õv› GßÓõÀ GßÚ? 

Sub. Code 
22BMAA6 
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8. If σ  is not known and n  is small write the confidence 
limits. 

 σ  öu›¯õx ©ØÖ® n  ]Ô¯x GÛÀ |®¤UøP GÀø»PøÍ 
GÊx. 

9. What is Analysis of variance? 
 ©õÖ£õmiß B´Ä GßÓõÀ GßÚ? 

10. Write the 2χ  statistic for test for goodness fit. 

 ö£õ¸zuzvß ö\®ø©UPõÚ ÷\õuøÚ°ß 2χ  AÍÄ 
GÊx. 

 Part B  (5 × 5 = 25) 

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

11. (a) If ( )
3
1=AP , ( )

4
3=BP  and ( )

12
11=∪BAP  find 

( )BAP /  and ( )ABP / . 

  ( )
3
1=AP , ( )

4
3=BP  ©ØÖ® ( )

12
11=∪BAP  GÛÀ 

( )BAP /  ©ØÖ® ( )ABP /  PõsP. 

Or 

 (b) For any two events A and B prove the following. 

  H÷uÝ® C¸ {PÌÄPÒ A ©ØÖ® B US ¤ßÁ¸Áøu 
{ÖÄP. 

12. (a) Find the mean deviation about mean for Normal 
distribution. 

  C¯À £μÁ¼ß \μõ\›ø¯ ö£õÖzx vmhÂ»UP® 
PõsP. 

Or 

 (b) Find 1
3

1
2

1
1 ,, μμμ  for Binomial distribution. 

  D¸Ö¨¦ £μÁ¼ß 1
3

1
2

1
1 ,, μμμ  PõsP. 
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13. (a) Write the procedure for testing a hypothesis. 

  J¸ P¸x÷PõøÍ ÷\õuøÚ ö\´ÁuØUPõÚ 
ö\´•øÓø¯ GÊxP. 

Or 

 (b) A coin is tossed 144 times and got 80 heads. Is the 
coin unbiased.  

  J¸ |õn¯® 144 •øÓ _sh¨£mk 80 uø»PÒ 
ö£Ó¨£mhx. |õn¯® ¤ÓÌa]¯ØÓuõ? 

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

  F ÷\õuøÚ Ai¨£øh°»õÚ ö£õ¸zu ÷\õuøÚø¯ 
ÂÍUSP. 

Or 

 (b) For the sample 15, 17, 10, 18, 16, 9, 7, 11, 13, 14 
taken from normally distributed population, find 
95% confidence limits for the mean. 

  C¯À £μÁÀ CÚzv¼¸¢x GkUP¨£mh ©õv› 15, 
17, 10, 18, 16, 9, 7, 11, 13, 14 US \μõ\›UPõÚ 95% 
|®¤UøP GÀø»PÒ PõsP. 

15.  (a) Explain 2χ  test for population variance. 

  CÚ ©õÖ£õmiß 2χ  ÷\õuøÚø¯ ÂÍUS. 

Or 

 (b) Prove n
e

k

i i

i −=
=0

2 0χ . 

  {ÖÄP n
e

k

i i

i −=
=0

2 0χ . 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. State and prove Boole’s inequality. 
 §¼ß \©Ûßø©ø¯ TÔ {ÖÄP. 

17. Find the moment generating function about the origin of 
the Normal distribution.  

 C¯À £μÁ¼ß CÖvø¯ ö£õÖzx v¸¨¦ vÓß 
E¸ÁõUS® \õº¦ PõsP. 

18. In a sample of 900 days of a town, 100 days are rainy. 
Find the limits for rainy days, for the town. 

 J¸ |P›ß 900 |õmPÎÀ 100 |õmPÒ ©øÇ |õmPÒ. |P›ß 
©øÇ |õmPÐUPõÚ GÀø» PõsP. 

19. Two random samples from two normal populations are 
given below. Test whether two populations have same 
variance.  

Sample I: 63 65 68 69 71 72 – – – – 

Sample II: 63 62 65 66 69 69 70 71 72 73

 C¸ C¯À£μÁÀPÎß C¸ \©Áõ´¨¦ ©õv›PÒ R÷Ç 
EÒÍÚ. C¸ CÚ[PÐUS® J÷μ ©õÖ£õk EÒÍuõ GÚ 
÷\õuøÚ ö\´P. 

©õv› I: 63 65 68 69 71 72 – – – – 

©õv› II: 63 62 65 66 69 69 70 71 72 73

20. Fit a Poisson distribution and test the goodness of fit.  

x : 0 1 2 3 4 Total

f : 109 65 22 3 1 200 

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

x : 0 1 2 3 4 TkuÀ

f : 109 65 22 3 1 200 

———————— 
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 Section A  (10 × 2 = 20) 

Answer all questions. 

1. Solve: 0)2( 22 =−+ dyxdxxyey x . 

 wºUP : 0)2( 22 =−+ dyxdxxyey x . 

2. Solve: )()( 222 ydxxdyaydyxdxyx −=++ . 

 wºUP : )()( 222 ydxxdyaydyxdxyx −=++ . 

3. Solve: 0)1( 2 =++ xyD . 

 wºUP : 0)1( 2 =++ xyD . 

4. Solve: 
xz
dz

xy
dy

zy
dx ==

−− 22 . 

 wºUP : 
xz
dz

xy
dy

zy
dx ==

−− 22 . 

Sub. Code 
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5. Define variation of parameters. 

 AÍÄ¸UPÎß ©õÖ£õmøh Áøμ¯Ö. 

6. Solve: dyaxzhdxaxzdz 2
1

})(()( 222 −−=−+ . 

 wºUP : dyaxzhdxaxzdz 2
1

})(()( 222 −−=−+ . 

7. Solve: 0=++ dzxydyzxdxyz . 

 wºUP : 0=++ dzxydyzxdxyz . 

8. Define total differential equation. 

 ö©õzu ÁøPU öPÊa \©ß£õmøh Áøμ¯Ö. 

9. Eliminate a  and b  from abyaxz ++= . 

 abyaxz ++=  ¼¸¢x a  ©ØÖ® b  I }US. 

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

 byaxz ++= 2)(2  ¼¸¢x a  ©ØÖ® b  I }US 

 Section 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: 06)23( 222 =−−+ xyyxpxyp . 

  wºUP : 06)23( 222 =−−+ xyyxpxyp . 
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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: 0sin22

2

=+−+ tx
dt
dy

dt
xd

. 

  wºUP : 0sin22

2

=+−+ tx
dt
dy

dt
xd

. 

13. (a) Solve: xexyx
dx
dyxx

dx
ydx 32
2

2
2 )2()2( =+++− . 

  wºUP : xexyx
dx
dyxx

dx
ydx 32
2

2
2 )2()2( =+++− . 

Or 

 (b) Solve: 
2

)34(4 2
12

xeyxxyy =−+− . 

  wºUP : 
2

)34(4 2
12

xeyxxyy =−+− . 

14. (a) Solve: )(logsin2

2
2 xy

dx
dyx

dx
ydx =++ . 

  wºUP : )(logsin2

2
2 xy

dx
dyx

dx
ydx =++ . 

Or 

 (b) Solve: ++++++ dyzayxzxdxzyaxyz )()(  
   0)( =++ dzazyxxy . 

  wºUP : ++++++ dyzayxzxdxzyaxyz )()(  

 0)( =++ dzazyxxy . 
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15. (a) Solve: pqqp 423 22 −− . 

  wºUP : pqqp 423 22 −− . 

Or 

 (b) Solve: yzqypqpxy =++ . 

  wºUP : yzqypqpxy =++ . 

 Section C  (3 × 10 = 30) 

Answer any three questions. 

16. Solve: pxpyypx 2)()( =+− . 

 wºUP : pxpyypx 2)()( =+− . 

17. Solve: xyx
dx
dyx

dx
ydx 53
2

2

cos8)(cos4sincos =++ . 

 wºUP : xyx
dx
dyx

dx
ydx 53
2

2

cos8)(cos4sincos =++ . 

18. Solve: 0)1()1( 1
2

2
2

3 =+−−+− xyyxyxyx . 

 wºUP : 0)1()1( 1
2

2
2

3 =+−−+− xyyxyxyx . 

19. Solve: )sin(log3 2

2
2

3

3
3 xy

dx
dyx

dx
ydx

dx
ydx =+++ .  

 wºUP : )sin(log3 2

2
2

3

3
3 xy

dx
dyx

dx
ydx

dx
ydx =+++ . 

20. Solve: 012222 =+−−+ qypxqp . 

 wºUP : 012222 =+−−+ qypxqp . 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Define abelian group. 

 A¤½¯ß S»® Áøμ¯Ö. 

2. Define cycle length. 

 _ÇØ] }Í® Áøμ¯Ö. 

3. What is index ofH  in G ? 

 G &À, H &ß SÔ±k Gß£x GßÚ? 

4. Define cyclic group. 

 «Ò _ØÓõÚ S»® Áøμ¯Ö. 

5. Define endomorphism. 

 EÒAø©Â¯® & Áøμ¯Ö. 

6. What is normal subgroup? 

 ÷|ºø© EmS»® GßÓõÀ GßÚ? 

Sub. Code 
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7. Define ring. 

 ÁøÍ¯® Áøμ¯Ö. 

8. What do you mean by integral domain? 

 Gs Aμ[P® Gß£x ¯õx? 

9. Define principal ideal domain. 

 PºuPÈ°ß •ußø© \õº£P® Áøμ¯Ö. 

10. Define quotient ring. 

 ÁøÍ¯zvß £[S Áøμ¯Ö. 

 Part B  (5 × 5 = 25) 

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

11. (a) Show that the equations bax =  and bya =  have 
unique solutions for yx,  in G  and Gba ∈, . 

  bax =  ©ØÖ® bya =  GßÓ \©ß£õk J÷μö¯õ¸ wºÄ 
öPõsi¸US® Gß£øu PõmkP. 

Or 

 (b) Show that any permutation can be expressed as a 
product of transposition. 

  G¢uöÁõ¸ Á›ø\©õØÓ•® ö£¸UP¼ß Ch©õØÓõP 
öÁÎ¨£kzu»õ® Gß£øuU PõmkP.  

12. (a) If G  be a group and a  is an elements of order in G  
then show that eam =  iff n  divides m . 

  ‘a ’ Gß£x ‘G ’ GßÓ S»zvÀ EÒÍ Á›ø\°ß 

EÖ¨£õÚõÀ, eam =  iff n  BÚx m &ø¯ ÁSUS® 
Gß£øuU PõmkP. 

Or 

 (b) Show that every group of prime order is cyclic. 

  £Põ Gs Á›ø\ öPõsh JÆöÁõ¸ S»•® 
_ÇØ]¯õÚx Gß£øuU PõmkP. 



S–4866 

  

  3

13. (a) If H  be a subgroup of index 2 in a  group G , then 
show that H  is a normal subgroup of G . 

  S»® G &ß SÔ±k 2 Cß xøn S»® H  BP 
C¸¢uõÀ, H  Gß£x G &ß ÷|ºø©°ß EmS»©õP 
C¸US® Gß£øuU PõmkP. 

Or 
 (b) Show that any finite cyclic group of order ‘n ’ is 

isomorphic to ( )⊕,nz . 

  ‘n ’ Á›ø\ Gs öPõsh Áøμ¯ÖUP¨£mh _ÇØ] 
S»©õÚx, ( )⊕,nz  US \©Ä¸Äøhø© Eøh¯x 
Gß£øuU PõmkP. 

14. (a) If R  be a ring with identify then show that the set 
of all units in R  is group under multiplication. 

  R  \©Û²hß Ti¯ ÁøÍ¯©õÚõÀ, R &À EÒÍ 
AøÚzx \©ÛPÎß öuõS¨¦® ö£¸UP¼ß RÌ 
S»©õP C¸US® Gß£øuU Põmk. 

Or 
 (b) Prove that a non-empty subsets S  of a ring R  is a 

subring iff SbaSba ∈−∈,  and Sab∈ . 

  R &ß öÁÖø©°À»õu xønU S»® S  BP 
C¸UP÷Ásk©õÚõÀ, Sba ∈− &À ©ØÖ® Sab∈  
EÒÍ xøn S»©õS® Gß£øu {¹¤ 

15.  (a) Show that R  be a commutative ring with identity is 
a field iff R  has no proper ideals. 

  R  BÚx £›©õØÖ ÁøÍ¯®, \©Û EÖ¨¦hß 
C¸¢uõÀ Ax PõÍ©õP C¸UP ÷Ásk©õÚõÀ,  
R  Gß£x \õuP©ØÓ P¢uPÈ BS® GÚ PõmkP. 

Or 
 (b) If RRf ′→:  be a ring homomorphism then prove 

that, S′  is a subring of ( )SfR ′′ −1,  is a subring of R . 

  RRf ′→:  ÁøÍ¯zvß Em÷Põºzu©ÚõÀ, AvÀ S′  
EmÁøÍ¯® R′ &À öPõshõÀ, ( )Sf ′−1  BÚx 
EmÁøÍ¯©õP C¸US® Gß£øu {ÖÄP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Prove that any permutation can be expressed as product 
of disjoint cycle. 

 G¢uöÁõ¸ Á›ø\©õØÓ•®, Cøn¯õu _ÇØ]PÎß 
ö£¸UPÀPÍõP öÁÎ¨£kzu»õ® Gß£øu {¹¤UPÄ®. 

17. For A  and B  be two subgroups of G  then prove that 
AB  is a subgroup of G  if and only if BAAB = . 

 A  ©ØÖ® B  BÚx EmS»©õÚÀ G &°À, AB &²® 
EmS»©õP C¸UP, BAAB =  BP G &À C¸US® GÚ 
{ÖÄP. 

18. State and prove fundamental theorem of homomorphism. 

 Ai¨£øh ÷©Ø÷PõºzuÀ ÷uØÓzøu GÊv {¹¤UPÄ®. 

19. (a) Prove that any field F  is an integral domain. 

 (b) Prove that any finite integral domain is a field. 

 (A) G¢uöÁõ¸ PÍ•® öuõøP°hÀ ©v¨£P® GÚ 
{ÖÄP. 

 (B) G¢uöÁõ¸ •iÄÖ öuõøP°hÀ ©v¨£P•® PÍ® 
BS® GÚ {ÖÄP. 

20. If I  be a subgroup of a ring ( )+,R  and the multiplication 
in IR /  then show that ( ) ( ) abIbIaI +=++  is well 
defined iff I  is an ideal of R . 

 ( )+,R  GßÓ ÁøÍ¯zvÀ I  BÚx EmS»©õÚõÀ, ©ØÖ® 

IR /  ö£¸UPÀ BÚõÀ, AøÁ ( ) ( ) abIbIaI +=++  |ßS 

Áøμ¯ÖUP¨£k® Gß£uõÀ I  P¢uPÈ BP R &À C¸US® 
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 . abyaxz ++= . 

 a  ©ØÖ® b  I }USP abyaxz ++= . 

3. Write the solution of ( ) 0,, =qpxf . 

 ( ) 0,, =qpxf  ß wºøÁ GÊx. 

4. Write the Lagrange’s equation and its auxillary equation. 

 »Uμõßâß \©ß£õk ©ØÖ® Auß xøn \©ß£õmiøÚ 
GÊx. 

5. Define ( )[ ]tfL . 

 ( )[ ]tfL –Áøμ¯Ö. 

6. Evaluate 
( ) 









+
−

2
1 1

as
L . 

 ©v¨¦ PõsP : 
( ) 









+
−

2
1 1

as
L . 
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7. Write the formula for y′  using Newton’s forward 
difference. 

 {³mhß •ß÷ÚõUS Âzv¯õ\¨£i y′ –ß `zvμ® GÊx. 

8. Write the formula for finding minimum value of ( )xf . 

 ( )xf  –ß SøÓ ©v¨¦ Põq® `zvμ® GÊx. 

9. Define ( )nm,β . 

 ( )nm,β  Áøμ¯Ö. 

10. Prove ( ) ( )mnnm ,, ββ = . 

 {ÖÄP ( ) ( )mnnm ,, ββ = . 

 Part B  (5 × 5 = 25) 

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

11. (a) Eliminate f  from ( )222 zyxfczbyax ++=++ . 

  ( )222 zyxfczbyax ++=++ –¼¸¢x f –I }USP. 

Or 

 (b) Solve : zyx
x
zx

32 ++=
∂
∂

. 

  wºUP : zyx
x
zx

32 ++=
∂
∂

. 

12. (a) Solve npqqp =+ 22 . 

  wºUP : npqqp =+ 22 . 

Or 

 (b) Solve yxqp +=+ . 

  wºUP : yxqp +=+ . 
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13. (a) Evaluate : [ ]tetL 32 −   . 

  ©v¨¦ PõsP : [ ]tetL 32 − . 

Or 

 (b) Evaluate  ( ) 








++
−

43 2
1

s
sL . 

  ©v¨¦ PõsP : ( ) 








++
−

43 2
1

s
sL . 

14. (a) Find 
dx
dy

 at 31. 

x : 31 32 33 34 
y : 0.6008 0.6249 0.6494 0.6745

  
dx
dy

 I 31 À PõsP. 

x : 31 32 33 34 
y : 0.6008 0.6249 0.6494 0.6745

Or 

 (b) Find ( )6.0y′  

x : 0.4 0.5 0.6 0.7 0.8 
y : 1.5836 1.7979 2.0442 2.3275 2.6511

  ( )6.0y′  PõsP. 

x : 0.4 0.5 0.6 0.7 0.8 
y : 1.5836 1.7979 2.0442 2.3275 2.6511

15. (a) Prove ( ) ( )nm
nm

mnm ,,1 ββ
+

=+ . 

  {ÖÄP : ( ) ( )nm
nm

mnm ,,1 ββ
+

=+ . 

Or 

 (b) If n  is a positive, integer, prove that ( ) !1 nn =+Γ . 

  n  ªøP •Ê Gs GÛÀ, ( ) !1 nn =+Γ  GÚ {ÖÄP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Solve z
x
z =

∂
∂

2

2

 given that where 0=x , yez =  and 

ye
x
z −=

∂
∂

. 

 0=x  GÝ® ÷£õx yez =  ©ØÖ® ye
x
z −=

∂
∂

 GÛÀ z
x
z =

∂
∂

2

2

 

I wºUP. 

17. Solve : ( ) zyxqypx +=+ 22 . 

 wºUP : ( ) zyxqypx +=+ 22 . 

18. Evaluate :  ( ) ( ) ( )






+++

−

321
11

sss
L . 

 ©v¨¦ PõsP : ( ) ( ) ( )






+++

−

321
11

sss
L . 

19. Find the maximum value of x  for which ( )xf  is 
maximum. Also find the maximum value of ( )xf . 

x : 9 10 11 12 13 14 

f(x) : 1330 1340 1320 1250 1120 930

 x –ß G¢u ©v¨¦US ( )xf  AvP£m\® GÚ PõsP. ÷©¾® 

( )xf –ß ªøP ©v¨¦ PõsP. 

x : 9 10 11 12 13 14 

f(x) : 1330 1340 1320 1250 1120 930

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 Geometric sequence. 

 ö£¸US Á›ø\ Áøμ¯Ö. 

2. Define divergent sequence. 

 Â›²® Á›ø\ø¯ Áøμ¯Ö. 

3. State Cauchy’s second limit theorem. 

 Põ]°ß Cμshõ® GÀø» ÷uØÓzøuU TÖP. 

4. Prove that 
n
1

 is a Cauchy sequence. 

 
n
1

 Gß£x J¸ Põæ Á›ø\ GÚ {ÖÄP. 

Sub. Code 
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5. What do you mean by sequence of partial sum? 

 £Svz öuõøP°ß Á›ø\ GßÓõÀ GßÚ? 

6. State Cauchy’s general principle of convergence. 

 Põæ°ß J¸[Su¼ß ö£õx öPõÒøPø¯ TÖ. 

7. State Gauss’s test. 

 Põêß ÷\õuøÚø¯ GÊxP. 

8. State Cauchy’s root test. 

 Põæ°ß ‰»a ÷\õuøÚø¯ GÊxP. 

9. Define alternating series. 

 JßÓõhz öuõhøμ Áøμ¯Ö. 

10. Define conditionally convergent series. 

 {£¢uøÚ J¸[Sz öuõhøμ Áøμ¯Ö. 

 Part B  (5 × 5 = 25) 

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

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

sequence. 

  G¢u J¸ J¸[S® Á›ø\²® J¸ Áμ®¦USm£mh 

Á›ø\ GÚ {ÖÄP. 

Or 
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 (b) Show that : 1lim
1

=
∞→

nn
n

. 

  {ÖÄP : 1lim
1

=
∞→

nn
n

. 

12. (a) State and prove Cesaro’s theorem. 

  ö\\õ÷μõÂß ÷uØÓzøuU TÔ {ÖÄP. 

Or 

 (b) State and prove Cauchy’s general principle of 

convergence for sequences. 

  Á›ø\PÎß J¸[Su¼ß Põæ°ß ö£õx 

öPõÒøPø¯ TÔ {ÖÄP. 

13. (a) Prove that ...
1

)1(...
3
1

2
1

1 +−+−+−
n

n  is convergent. 

  ...
1

)1(...
3
1

2
1

1 +−+−+−
n

n  J¸[S® GÚ {ÖÄP. 

Or 

 (b) If  nc  converges and if 
n

n
n c

a
∞→

lim  exists and finite 

then prove that  na  converges. 

   nc  J¸[S® ©ØÖ® 
n

n
n c

a
∞→

lim  C¸US® ©ØÖ® 

•iÄÒÍx GÛÀ  na  J¸[S® GÚ {ÖÄP. 
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14. (a) State and prove D’ Alembert’s ratio test. 

  i’ A»®£›ß ÂQu ÷\õuøÚø¯ GÊv {ÖÄP. 

Or 

 (b) Test the convergence of the following series. 

  ...
642

1
642

++++ xxx
 

  ¤ßÁ¸® öuõh›ß J¸[S® ußø©ø¯ ÷\õvUP. 

  ...
642

1
642

++++ xxx
 

15.  (a) Show that the following series converges  

  ...)4321(
5
1

)321(
4
1

)21(
3
1

2
1

3333 ++++−++++−  

  ¤ßÁ¸® öuõhº J¸[S® GÚ {ÖÄP 

  ...)4321(
5
1

)321(
4
1

)21(
3
1

2
1

3333 ++++−++++−  

Or 

 (b) Prove that any absolutely convergent series is 

convergent. 

  G¢u J¸ uÛ J¸[Sz öuõh¸® J¸[S® GÚ 

{ÖÄP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. If aan →  and 0,0 ≠∀≠ anan  then prove that 

aan
11 → . 

 aan →  ©ØÖ® 0,0 ≠∀≠ anan  GÛÀ 
aan
11 →  GÚ 

{ÖÄP. 

17. Show that the sequence 
n

n 




 + 1
1  converges. 

 
n

n 




 + 1
1  GßÓ Á›ø\ J¸[S® GÚ {ÖÄP. 

18. Prove that  pn
1

 converges if 1>p  and diverges if 

1≤p . 

  pn
1

, 1>p  GÝ® ÷£õx J¸[S® ©ØÖ® 1≤p  

GÝ®÷£õx Â›²® GÚ {ÖÄP. 
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19. State and prove Kummer’s test. 

 S®©›ß ÷\õuøÚø¯ TÔ {ÖÄP. 

20. State and prove Cauchy’s condensation test. 

 Põ]°ß _¸UPÀ ÷\õuøÚø¯ TÔ {ÖÄP. 

———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2024 
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Mathematics 

LINEAR ALGEBRA 

(CBCS – 2022 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Define Subspace. 

 EÒöÁÎ Áøμ¯Ö. 

2. Define Homomorphism. 

 ö\¯À©õÓõU ÷PõºzuÀ Áøμ¯Ö. 

3. What is a dimension of a vector space? 

 J¸ öÁUhº öÁÎ°ß £›©õn® GßÓõÀ GßÚ? 

4. Prove that : TNullityTRankV +=dim . 

 {ÖÄP : TNullityTRankV +=dim . 

5. Prove that : ><+><=>+< wuvuwvu ,,, . 

 {ÖÄP : ><+><=>+< wuvuwvu ,,, . 

6. Define inner product on vector space. 

 öÁUhº öÁÎ°À Emö£¸US Áøμ¯Ö. 

Sub. Code 
22BMA4C2 
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7. If A be any square matrix then prove that TAA +  is 
symmetric. 

 A Gß£x J¸ \xμ Ao GÛÀ TAA +  J¸ \©a^º Ao 
GÚ {ÖÄP. 

8. Define Symmetric and skew symmetric matrix. 

 \©a^º ©ØÖ® Gvº \©a^º Ao Áøμ¯Ö. 

9. Find the eigen value of 5A  if 















=

163
045
003

A . 

 















=

163
045
003

A  GÛÀ 5A &ß IPß ©v¨ø£ PõsP. 

10. Find the matrix for the bilinear form ,),( 1xyxF =  

122 yxy −  with respect to the standard basis )(2 RV . 

 )(2 RV &À ,),( 1xyxF = 122 yxy −  GßÓ C¸©õÔ ÷|›¯À 
Aø©¨¦US {ø»¯õÚ AiUPnzøu ö£õÖzx, 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 . Let A  and 
B  be subspaces of V . Then prove that 

BA
B

A
BA


≅+

. 

  V  Gß£x F  GßÓ ¦»zvß ÷©À EÒÍ öÁUhº 
öÁÎ. A  ©ØÖ® B  Gß£Ú V &ß EÒöÁÎPÒ 

GÛÀ 
BA

B
A
BA


≅+

 GÚ {ÖÄP. 

Or 
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 (b) Prove that )(SL  is a subspace of V . 

  )(SL  Gß£x V  GßÓ öÁUhº öÁÎ°ß EÒöÁÎ 
GÚ {ÖÄP. 

12. (a) Prove that the vectors )0,1,2(),1,2,1(  and )2,1,1( −  
are linearly independent in )(3 RV . 

  )(3 RV &À )0,1,2(),1,2,1(  ©ØÖ® )2,1,1( −  BQ¯ 
öÁUhºPÒ J¸£i \õº£ØÓx GÚ {ÖÄP. 

Or 

 (b) Let V  be a finite dimensional vector space over a 
field F . Prove that any linearly independent set of 
vectors in V  is a part of a basis. 

  V  Gß£x F  GßÓ ¦»zvß ÷©À EÒÍ J¸ •iÄÖ 
£›©õn öÁUhº öÁÎ GÛÀ G¢u J¸ J¸£i 
\õº£ØÓ öÁUhºPÎß Pn•® V &ß Ai Pnzvß 
J¸ £Sv¯õP Aø©²® GÚ {ÖÄP. 

13. (a) Find the linear transformation )()(: 33 RVRVT →  

determined by the matrix 
















− 431
110
121

 with respect 

to the standard basis { }321 ,, eee . 

  { }321 ,, eee  GßÓ {ø»¯õÚ AiUPnzøu ö£õÖzx 

















− 431
110
121

 GßÓ Ao¯õÀ wº©õÛUP¨£k® 

)()(: 33 RVRVT →  GßÓ J¸£i E¸©õØÓzøu 
PõsP. 

Or 

 (b) Prove that yxyx +≤+ . 

  {ÖÄP : yxyx +≤+ . 
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14. (a) Let A  and B  be two nm×  matrices. Then prove 

that  

  (i) ( ) AA
TT =  and  

  (ii) TTT BABA +=+ )( . 

  A  ©ØÖ® B  Gß£Ú C¸ nm×  AoPÒ GÛÀ  

  (A) ( ) AA
TT =  ©ØÖ® 

  (B) TTT BABA +=+ )(  BQ¯ÁØøÓ {ÖÄP. 

Or 

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












=

7012

7436

3124

A . 

  















=

7012

7436

3124

A  GßÓ Ao°ß uμ® PõsP. 

15.  (a) The product of two eigen values of the matrix 

















−

−
=

310

212

722

A  is –12. Then find the eigen values 

of A . 

  
















−

−
=

310

212

722

A  GßÓ Ao°ß C¸ IPß 

©v¨¦PÎß ö£¸UP® &12 GÛÀ A &ß IPß 
©v¨¦PøÍ PõsP. 

Or 
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 (b) Reduce the quadratic form    
2
332

2
23121

2
1 416444 xxxxxxxxx +++++  to the 

diagonal form. 

  2
332

2
23121

2
1 416444 xxxxxxxxx +++++  GßÓ 

C¸£i ÁiÁzøu ‰ø»Âmh ÁiÁzvØS _¸USP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Let V  be a vector space over F  and W  be a subspace of 

V . Let 








∈
+=
Vv
vW

W
V

 then prove that 
W
V

 is a vector 

space over F  under the following conditions. 

 (a) )()()( 2121 vvwvwvw ++=+++  

 (b) 11 )( vwvw αα +=+ . 

 V  Gß£x F &ß «uõÚ öÁUhº öÁÎ ©ØÖ® W  Gß£x 

Auß EÒöÁÎ GßP. 








∈
+=
Vv
vW

W
V

 GÛÀ 
W
V

 Gß£x 

RÌPsh ö\¯¼PøÍ ö£õÖzx öÁUhº öÁÎ GÚ {ÖÄP. 

 (A) )()()( 2121 vvwvwvw ++=+++  

 (B) 11 )( vwvw αα +=+  

17. Let V  be a finite-dimensional vector space over a field 
F . Let A  and B  be subspaces of V . Then prove that 

)(dimdimdim)(dim BABABA −+=+  

 V  Gß£x F  GßÓ ¦»zvß «x J¸ •iÄÖ öÁUhº 
öÁÎ BS®. A  ©ØÖ® B  Gß£Ú V &ß EÒöÁÎPÒ 

GÛÀ )(dimdimdim)(dim BABABA −+=+  GÚ 
{ÖÄP. 
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18. Prove that every finite dimensional inner product space 
has an orthonormal basis. 

 JÆöÁõ¸ •iÄÖ £›©õn® öPõsh Emö£¸US 
öÁÎUS® A»S ö\[Szx AiUPn® C¸US® GÚ 
{ÖÄP. 

19. Show that the following equations are consistent and 
solve them. 

 

3074

1432

6

=++
=++
=++

zyx
zyx
zyx

 

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

 

3074

1432

6

=++
=++
=++

zyx
zyx
zyx

 

20. Using Cayley-Hamilton theorem, find the inverse of the 

matrix 
















−
−−

−
=

126

216

227

A . 

 
















−
−−

−
=

126

216

227

A  GßÓ AoUS ÷P¼&÷íªÀhß 

÷uØÓzøu £¯ß£kzv ÷|º©õÖ PõsP.  
———————— 
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TRANSFORM TECHNIQUES 

(CBCS – 2022 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Find : )(sinh atL . 

 PõsP : )(sinh atL  

2. Find : )3(sin2 tL . 

 PõsP : )3(sin2 tL  

3. Find : 







−

−
4

1

)1(
6

s
L . 

 PõsP : 







−

−
4

1

)1(
6

s
L  

4. Find : 







+
−

9
4

2
1

s
L . 

 PõsP : 







+
−

9
4

2
1

s
L  

Sub. Code 
22BMA4C3 



S–4870 

  

  2

5. Define : Fourier Series. 

 Áøμ¯Ö : L§›¯º öuõhº 

6. Find '' oa  for )2()( xxxf −= π  in )2,0( π . 

 )2,0( π &À )2()( xxxf −= π &ØS '' oa  PõsP : 

7. Define : Fourier Cosine Transform. 

 Áøμ¯Ö : L§›¯º öPõø\ß E¸©õØÓ®. 

8. State Fourier integral theorem. 

 L§›¯º öuõøP±mkz ÷uØÓzøuU TÖP. 

9. Find : ( )taieZ − . 

 PõsP : ( )taieZ −  

10. Prove : 1,
1

)( 1 ≥
−

=− n
az

aZ n . 

 {ÖÄP : 1,
1

)( 1 ≥
−

=− n
az

aZ n  

 Part B  (5 × 5 = 25) 

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

11. (a) Evaluate : )cos(sin 32 ttL . 

  ©v¨¤kP : )cos(sin 32 ttL  

Or 

 (b) Evaluate : 
∞ −− −

0

43

dt
t
ee tt

. 

  ©v¨¤kP : 
∞ −− −

0

43

dt
t
ee tt
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12. (a) Find : 







++

+−
22

1

)136(
3
ss

sL . 

  PõsP : 







++

+−
22

1

)136(
3
ss

sL  

Or 

 (b) Find : 







+++

−−

)3()2()1(
11

sss
sL . 

  PõsP : 







+++

−−

)3()2()1(
11

sss
sL  

13. (a) Find the Fourier series of xxf =)(  in ),( ππ− . 

  ),( ππ− &À xxf =)(  ß L§›¯º öuõhº PõsP. 

Or 

 (b) Find the Fourier series of the function 





<≤−
<<−+

=
ππ

ππ
xx
xx

xf
02

02
)( . 

  




<≤−
<<−+

=
ππ

ππ
xx
xx

xf
02

02
)(  GßÓ \õº¤ß L§›¯º 

öuõhº PõsP. 

14. (a) Find the Fourier transform of 




>
<

=
ax
ax

xf
0
1

)( . 

  




>
<

=
ax
ax

xf
0
1

)( &ß L§›¯º E¸©õØÓ® PõsP. 

Or 

 (b) Evaluate : 
∞

0

cossin λ
λ

λλ dx . 

  ©v¨¤kP : 
∞

0

cossin λ
λ

λλ dx  
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15.  (a) Evaluate : )(cos3 tZ . 

  ©v¨¤kP : )(cos3 tZ  

Or 

 (b) Evaluate : (i) )( 2nZ    (ii) )( nanZ . 

  ©v¨¤kP : (A) )( 2nZ   (B) )( nanZ . 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. (a) Find : )5cos( 2 tetL t  

 (b) Find : )cos( 2 athtL . 

 (A) PõsP : )5cos( 2 tetL t  

 (B) PõsP : )cos( 2 athtL  

17. Solve teyyy 3454 =+′−′′ , given ,)0( Zy =  7)0( =′y . 

 ,)0( Zy =  7)0( =′y  GÚ öPõkUP¨£mkÒÍx GÛÀ 
teyyy 3454 =+′−′′ &I wºUP. 

18. Find the Fourier series for the function xexf =)(  in 
),( ππ− . 

 ),( ππ− &À xexf =)(  GßÓ \õº¤ß L§›¯º öuõhº PõsP. 

19. Find the Fourier cosine and sine transforms of 
xaexf −=)( . 

 xaexf −=)( &ß L§›¯º öPõø\ß ©ØÖ® ø\ß 
E¸©õØÓ[PøÍU PõsP : 

20. Find : 







−−

−

)2()1( 2

3
1

zz
ZZ . 

 PõsP : 







−−

−

)2()1( 2

3
1

zz
ZZ  

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

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. What is O.R? 

 O.R GßÓõÀ GßÚ? 

2. Define : L.P.P. 

 Áøμ¯Ö : L.P.P. 

3. Write any one use of simplex method. 

 uÛ £ß•P •øÓ°ß H÷uÝ® J¸ £¯øÚ GÊxP. 

4. What is a surplus variable? 

 E£› ©õÔ GßÓõÀ GßÚ? 

5. Define : Transportation problem. 

 Áøμ¯Ö : ÷£õUSÁμzxU PnUS. 

6. When do you say that a T.P is balanced? 

 J¸ T.P G¨÷£õx \©©õÚx GÚU TÖÁõ´? 

7. Define : Assignment problem. 

 Áøμ¯Ö : JxURmkU PnUS.  

Sub. Code 
22BMAA4 
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8. What is an unbalanced A.P? 

 \©©ØÓ A.P. GßÓõÀ GßÚ? 

9. Define : Sequencing problem. 

 Áøμ¯Ö : Á›ø\©õØÖU PnUS. 

10. Define : Total elapsed time and idle time. 

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

 Part B  (5 × 5 = 25) 

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

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

  O.R&ß ÁøP°Ú[PøÍ ÂÁ›. 

Or 

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

  L.P.P&ß Pou ÁiÁõUPzøu J¸ GkzxUPõmkhß 
ÂÁ›. 

12. (a) Solve by simplex method 
  Min 21 28 xxz −=  ts.  

   
0,

345

124

21

21

21

≥
≤−

≤+−

xx
xx

xx
 

  uÛ £ß•P •øÓ°À wºUP 

  Min 21 28 xxz −=  ts.  

   
0,

345

124

21

21

21

≥
≤−

≤+−

xx
xx

xx
  

Or 
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 (b) Solve by simplex method 
  Max 4321 29615 xxxxz +++=  ts.  

   

0,,,

707

242533

20652

4321

41

4321

4321

≥
≤+

≤+++
≤+++

xxxx
xx

xxxx
xxxx

 

  uÛ £ß•P •øÓ°À wºUP. 

  Max 4321 29615 xxxxz +++=  ts.  

   

0,,,

707

242533

20652

4321

41

4321

4321

≥
≤+

≤+++
≤+++

xxxx
xx

xxxx
xxxx

  

13. (a) Explain least cost method. 

  «a]Ö ö\»ÂÚ •øÓø¯ ÂÁ›. 

Or 

 (b) Solve by North West corner rule. 

 1 2 3 4 5 Supply

A 4 3 1 2 6 80 

B 5 2 3 4 5 60 

C 3 5 6 3 2 40 

D 2 4 4 5 3 20 

Demand 60 60 30 40 10  

  Áh÷©ØS ‰ø» Âvø¯¨ £¯ß£kzv wºUP. 

 1 2 3 4 5 ÁÇ[SuÀ

A 4 3 1 2 6 80 

B 5 2 3 4 5 60 

C 3 5 6 3 2 40 

D 2 4 4 5 3 20 
÷uøÁ 60 60 30 40 10  
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14. (a) Explain assignment algorithm. 

JxURmk £iÁÈ•øÓø¯ ÂÁ›. 

Or 

 (b) Solve the A.P. 

 M1 M2 M3 M4

J1 5 7 11 6 

J2 8 5 9 6 

J3 4 7 10 7 

J4 10 4 8 3 

  A.P I wºUP 

 M1 M2 M3 M4

J1 5 7 11 6 

J2 8 5 9 6 

J3 4 7 10 7 

J4 10 4 8 3 

15. (a) Solve the sequencing problem. 

  Jobs 

  J1 J2 J3 J4 J5 J6

A 3 12 5 2 9 11
Machines 

B 8 10 9 6 3 1 

  Á›ø\ ©õØÖU PnUøP wºUP. 

  ÷Áø»PÒ 

  J1 J2 J3 J4 J5 J6

A 3 12 5 2 9 11
C¯¢vμ[PÒ 

B 8 10 9 6 3 1 

Or 
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 (b) Solve the following sequencing problem 

  Jobs 

  1 2 3 4 5 6 7 8 

 A 4 6 7 4 5 3 6 2 

Machines B 8 10 7 8 11 8 9 13

 C 5 6 2 3 4 9 15 11

  RÌÁ¸® Á›ø\ ©õØÖU PnUøP wºUP 

  ÷Áø»PÒ 

  1 2 3 4 5 6 7 8 

 A 4 6 7 4 5 3 6 2 

C¯¢vμ[PÒ B 8 10 7 8 11 8 9 13

 C 5 6 2 3 4 9 15 11

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Solve by Graphical method 

 Max 21 23 xxz += ts.  

  

0,

3

2

12

21

21

1

21

≥
≤+

≤
≤+−

xx
xx

x
xx

 

 Áøμ£h •øÓ°À wºUP 

 Max 21 23 xxz += ts.  

  

0,

3

2

12

21

21

1

21

≥
≤+

≤
≤+−

xx
xx

x
xx
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17. Solve by simplex method 

 Max 321 634 xxxz ++=  ts.  

  

0,,

43052

47034

440232

321

21

31

321

≥
≤+
≤+

≤++

xxx
xx
xx

xxx

 

 uÛ £ß•P •øÓ°À wºUP 

 Max 321 634 xxxz ++=  ts.  

  

0,,

43052

47034

440232

321

21

31

321

≥
≤+
≤+

≤++

xxx
xx
xx

xxx

 

18. Find the initial basic feasible solution using 

 (a) Least cost method 

 (b) Vogel's approximation method. 

 W1 W2 W3 W4 Supply

F1 19 30 50 10 7 

F2 70 30 40 60 9 

F3 40 8 70 20 18 

Demand 5 8 7 14  

 (A) «a]Ö ö\»ÂÚ •øÓ 

 (B) ÷ÁõP¼ß ÷uõμõ¯ •øÓø¯ £¯ß£kzv Bμ®£ 
Ai¨£øh ö\´uUP wºÄ PõsP. 

 W1 W2 W3 W4 ÁÇ[PÀ

F1 19 30 50 10 7 

F2 70 30 40 60 9 

F3 40 8 70 20 18 

÷uøÁ 5 8 7 14  
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19. Solve the following A.P. 

 I II III IV V 

1 10 5 9 18 11

2 13 9 6 12 14

3 3 2 4 4 5 

4 18 9 12 17 15

5 11 6 14 19 10

 RÌÁ¸® A.P&I wºUP. 

 I II III IV V 

1 10 5 9 18 11

2 13 9 6 12 14

3 3 2 4 4 5 

4 18 9 12 17 15

5 11 6 14 19 10

20. Solve the sequencing problem and find idle times. 

 Machines 

Jobs M1 M2 M3 M4

A 20 10 9 20

B 17 7 15 17

C 21 8 10 21

D 25 5 9 25
 Á›ø\ ©õØÖU PnUøP wºUP ©ØÖ® ÷Áø»¯ØÓ 

÷|μ[PøÍU PõsP. 

 C¯¢vμ[PÒ 

÷Áø»PÒ M1 M2 M3 M4

A 20 10 9 20

B 17 7 15 17

C 21 8 10 21

D 25 5 9 25

——————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define a bounded set in a metric space. 

 J¸ ö©m]ß öÁÎ°À Áμ®¦øh¯ Pnzøu Áøμ¯Ö. 

2. State Minkowski’s Inequality. 

 ªß öPÍìQ°ß \©Ûßø©ø¯U TÖP. 

3. Define : Interior point. 

 Áøμ¯Ö : EÒ¦ÒÎ.  

4. State Baire’s category theorem. 

 ÷£›ß ÁøP°øÚ ÷uØÓzøuU TÖP. 

5. Show that 2)( nnF =  is continuous on R . 

 2)( nnF =  BÚx R  ß «x öuõhºa]¯õÚx GÚU Põmk. 

6. Prove every uniformly continuous. 

 JÆöÁõ¸ ^μõÚ öuõhºa]a \õº¦® öuõhºa]¯õÚx GÚU 
Põmk. 

Sub. Code 
22BMA5C1 
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7. Define a connected set. Give an example. 

 öuõSzu Pn® Áøμ¯Ö. GkzxUPõmkhß u¸P. 

8. Prove that any connected subset of a R   containing more 
than one point is uncountable. 

 J¸ ¦ÒÎUS ÷©À öPõskÒÍ R  &ß G¢u Cøn¢u 
EmPn•® Gsoh •i¯õx GÚ {ÖÄP. 

9. When a metric space M  is said to be compact? 

 G¨÷£õx ö©m›UöÁÎ M  AhUP©õÚx? 

10. What is finite intersection property? 

 •iÄÒÍ öÁmk® £sÄ GßÓõÀ GßÚ? 

 Part B  (5 × 5 = 25) 

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

11. (a) Show that Finite Union of open set in open. 

  vÓ¢u Pn[PÎß •iÄÖ ÷\º¨¦® vÓ¢ux GÚU 
Põmk. 

Or 

 (b) State and prove Holders inequality. 

  ÷íõÀh›ß \©Ûßø©ø¯U TÔ {ÖÄP. 

12. (a) Show that union of two First category sets is again 
First category. 

  C¸ •u»õ® ÁøP°ß Pn[PÎß ÷\º¨¦® •u»õ® 
ÁøP°Ú©õS® GÚ {ÖÄP. 

Or 

 (b) Prove : Ax ∈  if and only if every neighborhood of x  
intersects A. 

  {ÖÄP : Ax ∈  BP C¸¨£uØS ÷uøÁ¯õÚ ©ØÖ® 
÷£õx©õÚ {£¢uøÚ x ß JÆöÁõ¸ Asø©¯•® A 
I öÁmk® Gß£uõS® GÚ {ÖÄP. 
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13. (a) Prove that any convergent sequence in M  is a 
cauchy sequence. 

  M - À G¢u J¸ J¸[S® öuõh¸® Põæ öuõhμõS® 
GÚ {ÖÄP. 

Or 

 (b) Prove that R with usual metric is not homeomorphic 
to R  with discrete metric. 

  ÁÇUP©õÚ ¯õ¨¦øh¯ R &Ehß ¤›{ø» ¯õ¨¦øh¯ 
R & ØS ÁiöÁõ¨¦ø© CÀø» GÚ {ÖÄP. 

14. (a) State and prove intermediate value theorem. 

  Cøh ©v¨¦z ÷uõØÓzøuU TÔ {ÖÄP. 

Or 

 (b) Show that continuous image of a connected space is 
connected. 

  J¸ Cøn¢u öÁÎ°ß öuõhºa]¯õÚ ¤®£® 
öuõhºa]¯õÚx GÚ {ÖÄP. 

15.  (a) Show that the product of two compact spaces in 
compact. 

  C¸ Pa]u öÁÎPÎß ö£¸UP¾® Pa]u©õÚx GÚ 
{ÖÄP. 

Or 

 (b) Show that closed subset of a compact metric space is 
compact. 

  J¸ Pa]u©õÚ ö©m›U öÁÎ°ß ‰i¯ EmPn® 
Pa]u® GÚU Põmk. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Prove that the set ]1,0[  is uncountable. 

 ]1,0[  GsohzuUPuÀ» GÚU Põmk. 
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17. Prove : 

(a)  Any intersection of closed sets is closed. 

 (b) Finite union of closed sets is again closed. 

 {ÖÄP : 

 (A) ‰i¯ Pn[PÎß G¢u J¸ öÁmk® ‰i¯x. 

 (B) ‰i¯ Pn[PÎß •iÄÖ ÷\º¨¦ ‰i¯x.  

18. Let M  be a metric and let MA ⊆  . Prove that the 
following are equivalent. 

 (a) A  dense in M . 

 (b) The only closed set which contains A  in M  is A . 

 (c) The only open sets disjoint from A  is φ . 

 (d) A  intersects every nonempty open set.  

 M   ö©m›UöÁÎ ©ØÖ® MA ⊆  GÛÀ ¤ßÁ¸ÁÚ 
\©©õÚøÁ GÚ {ÖÄP. 

(A) A  Gß£x M  À Ahºzv¯õÚx. 

(B) A  I öPõsh ‰i¯ Pn[PÒ M  À A  ©mk÷©. 

(C) A  I öÁmk® J÷μ vÓ¢u Pn® φ  ©mk÷©. 

(D) G¢u J¸ ö£ØÓØÓ Pnzøu²® A  öÁmk®. 

19. Show that RA ⊆  is connected if and only if A  is an 
interval. 

 RA ⊆  Cøn¢uuõP C¸¨£uõP ÷uøÁ¯õÚ ©ØÖ® 
÷£õx©õÚ {£¢uøÚ A  J¸ CøhöÁÎ¯õP C¸zuÀ 
BS® GÚ {ÖÄP. 

20. State and prove Heine Borel theorem. 

 öí´ß ÷£õμÀ ÷uØÓzøu TÔ {ÖÄP. 

 
———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define a bipartite graph with an example. 
 Kº C¸TÖ ÷Põmk¸øÁ GkzxUPõmkPÐhß Áøμ¯Ö. 

2. Define isomorphism between two graph with an example. 
 ÷Põmk¸ \© J¨¦ø© Gß£øu Euõμnzxhß Áøμ¯Ö. 

3. Define : Connectivity. 
 Áøμ¯Ö : Cøn¨¦ø© 

4. Define : n  - connected graph and n -line connected graph. 
 Áøμ¯Ö : n &Cøn¢u Áøμ¦ ©ØÖ® n &ÂÎ®¦ Cøn¢u 

Áøμ¦. 

5. Define centre of a graph. 
 Áøμ¤ß ø©¯zøu Áøμ¯Ö. 

6. Define perfect matching. 
 •Ê{øÓ ö£õ¸zu® Áøμ¯Ö. 

7. Define : Chromatic number and chromatic partitioning. 
 Áøμ¯Ö : \©uÍ ©ØÖ® ö£¸© \©uÍ ÷Põmk¸.  

8. Define colouring of a graph with an example. 

 Ásn¨£kzxuÀ Gß£x ÷Põmk¸ÂÀ Áøμ¯Özx 
Euõμn® u¸P. 

Sub. Code 
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9. Define a tournament. 
 ÷£õmi Gß£øu Áøμ¯Ö. 

10. Define a directed graph with an example. 
 vø\ ÷Põmk¸øÁ GkzxUPõmkhß Áøμ¯Ö. 

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

11. (a) Prove that Δ≤≤
p
qαδ  

  Δ≤≤
p
qαδ  Gß£øu {¹¤UPÄ®. 

Or 
 (b) Prove that any self complementary graph has n4  or 

14 +n  points 
  G¢u ußÛø\ {μ¨¦QßÓ ÷Põmk¸Ä® n4  AÀ»x 

14 +n  ¦ÒÎPøÍ¨ ö£ØÔ¸US® GÚ {¹¤. 

12. (a) Prove that a graph is hamiltonian if and only if its 
closure in hamiltonian.  

  J¸ ÷Põmk¸ ÷íªÀ÷hõÛ¯ÚõP C¸¨£uØP 
÷uøÁ¯õÚ ©ØÖ® ÷£õx©õÚ {£¢uøÚ Auß 
Aøh¨¦® ÷íªÀ÷hõÛ¯ß GÚ {ÖÄP. 

Or 
 (b) Prove that a graph G  is connected if for any 

partition of V  into subsets 1V  and 2V  and there is 
a line of G  joing a point of 1V  to a point of 2V . 

  J¸ ÷Põmk¸ Cøn¢uU ÷Põmk¸ÁõP C¸¨£uØS 
÷uøÁ¯õÚ ©ØÖ® ÷£õx©õÚ {£¢uøÚ 1V  &À 

EÒÍ J¸ ¦ÒÎø¯  2V  &À BP ¤›UP»õ® GÚ 
{ÖÄP. 

13. (a) Prove that every tree has a centre consisting of 
either one point or two adjacent points. 

  G¢u J¸ ©μÄ¸Ä® J¸ ¦ÒÎ AÀ»x Cμsk 
Asø©¨ ¦ÒÎPøÍ Eøh¯ ø©¯zøuU 
öPõsi¸US® GÚ {ÖÄP. 

Or 
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 (b) Prove that every connected graph has a spanning 
tree. 

  JÆöÁõ¸ Cøn¢u Áøμ°¾® J¸ AÍÄ ©μ® 
C¸UP® GÚ {ÖÄP. 

14. (a) Prove that 5K  is non-planar. 

  5K  &BÚx \©uÍ Áøμ¦ AÀ» GÚ {ÖÄP. 

Or 

 (b) Prove that every uniqueuly n  -colourable graph is 
)1( −n  connected.  

  JÆöÁõ¸ uÛzxÁ©õÚ n &ÁsnªhzuUP 
Áøμ¯õÚx )1( −n  Cøn¢u ÁøμÄ GÚ {ÖÄP. 

15.  (a) Define the following with an example. 

  (i) Dominance matrix of a diagraph. 

  (ii) Incidence matrix of a diagraph. 
  RÌUPõq® Áøμ¦PøÍ Euõμnzxhß Áøμ¯Ö. 

  (i) vø\²ÒÍ Áøμ¤ß BvUP Ao. 

  (ii) vø\²ÒÍ Áøμ¤ß £køP Ao. 

Or 

 (b) Prove that the coefficients of ),( λGf  , alternate in 
sign. 

  ),( λGf ----   &ß SnP[PÎß SÔ Akzukzx 
©õÖ£k® GÚ {ÖÄP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Show that the maximum number of lines among all P  

point graphs with no triangle in 








4

2P
. 

 •U÷Põn[PÒ AØÓ P  ¦ÒÎ Áøμ¦PÎÀ «¨ö£¸ 

ÂÎ®¦PÎß GsoUøP 








4

2P
 GÚU PõmkP. 
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17. Show that the following statement are equivalent for a 
connected graph .C  

 (a) G  in Eulerian 

 (b) Every point of  G  has even degree. 

 (c) The set of edges of G  can be partitioned into cycles. 

 J¸ Cøn¢u Áøμ¦ G  À RÌ Á¸® TØÖPÒ 
\©õÚ©õÚøÁ GÚ {ÖÄP. 

 (A) G  J¸ B´»›¯ß 

 (B) G  ß JÆöÁõ¸ •øÚ²® Cμmøh¨£i Eøh¯x. 

 (C) G  ß ÂÎ®¦PÎß Pn® _ØÖUPÍõP TÔhzuUPx. 

18. (a) Prove that the graph 5K  and 3,3K  are not planar. 

 (b) If G  is a plane connected ),( qp  graph without 
triangles and 3≥p , then 42 −≤ pq . 

 (A) 5K  ©ØÖ® 3,3K  ÁøμÄPÒ J¸ uÍ Áøμ £h[PÒ 

AÀ» GÚ {¹¤. 

 (B) G  Gß£x J¸ uÍ öuõhº¦øh¯ ),( qp  
•U÷Põn©ØÓ ÷PõmkÖ ©ØÖ® 3≥p     GßÓõÀ 

42 −≤ pq  Gß£øu {¹¤. 

19. Prove that every planar graph is 5-colourable. 

 G¢u J¸ uÍÁøμÄ ÷Põmk¸Ä® 5&Ásn•øh¯x 
Gß£øu {¹¤UPÄ®. 

20. Prove that every tournament has a spanning tree. 

 JÆöÁõ¸ BkPÍ•® J¸ AÍÄ ©μzøuU öPõsi¸US® 
GÚ {ÖÄP. 

  
———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Find a basic feasible solution. 

 3262 4321 =+++ xxxx , 26446 4321 =+++ xxxx . 

 Ai¨£øh EP¢u wºÄ PõsP. 

 3262 4321 =+++ xxxx , 26446 4321 =+++ xxxx . 

2. Write any two application of O.R. 

 O.R. &ß G÷uÝ® C¸ £¯ß£õkPøÍ GÊxP. 

3. State any two used of artificial variable. 

 ö\¯ØøP ©õÔ°ß C¸ £¯ßPøÍU TÖP 

4. 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

 

5. When do you say that a T.P. is unbalanced? 

 G¨÷£õx J¸ T.P. I \©Ûø»¯ØÓx GÚUTÖÁõ´? 

6. What is Least cost method? 

 SøÓ¢u Âø» ©õv› GßÓõÀ GßÚ? 

7. What is an assignment problem? 

 JxURmkU PnUS GßÓõÀ GßÚ? 

8. What is a balanced assignment problem? 

 \©©õÚ JxURmk PnUS GßÓõÀ GßÚ? 

9. What is a sequencing problem? 

 Á›ø\ ©õØÖU PnUS GßÓõÀ GßÚ? 

10. How do you convert sequencing problem of n  jobs and 3 
machines into a problem of n  jobs and 2 machines? 

 n ÷Áø»PÒ ©ØÖ® 3 C¯¢vμ[PÒ öPõsh Á›ø\ ©õØÖU 
PnUøP n  ÷Áø»PÒ ©ØÓ® 2 C¯¢vμ[PÒ öPõsh 
PnUPõP GÆÁõÖ ©õØÖÁõ´?   

 Part B  (5 × 5 = 25) 

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

11. (a) Explain simplex method in detail. 

  uÛ £ß•P •øÓø¯ Â›ÁõP ÂÁ›. 

Or 
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 (b) Solve graphically : 

  Min  21 24 xxz +=  

  S.T.  22 21 ≥+ xx  

   

0,

634

33

21

21

21

≥
≥+

≥+

xx
xx

xx
 

  Áøμ£h •øÓ°À wºUP. 

  Min  21 24 xxz +=  

  S.T.  22 21 ≥+ xx  

   

0,

634

33

21

21

21

≥
≥+

≥+

xx
xx

xx
 

12. (a) Solve the following primal problem by solving its 
dual problem. 

  Min 21 22 xxz −−=  

   S.T.  35 21 ≥− xx   

   
0,

12

21

21

≥
≤−

xx
xx

 

  C¸©U PnUøPz wºzx ¤ßÁ¸® •ußø© PnUQß 
wºUP. 

  Min 21 22 xxz −−=  

   S.T.  35 21 ≥− xx   

   
0,

12

21

21

≥
≤−

xx
xx

 

Or 

 (b) Prove that the dual of the dual is primal. 
  J¸ C¸©zvß C¸©® •uß©® GÚ {ÖÄP. 
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13. (a) Explain Lease cost method. 
  «a]Ö ö\»ÂÚ •øÓø¯ ÂÁ›. 

Or 

 (b) Solve the following T.P. 
 1B 2B  3B  4B Supply

1A  15 10 17 18 2 

2A  16 13 12 13 6 

3A  12 17 20 11 7 

Demand 3 3 4 5  

  RÌÁ¸® T.P. I wºUP. 

 1B  2B  3B  4B ÁÇ[PÀ

1A  15 10 17 18 2 

2A  16 13 12 13 6 

3A  12 17 20 11 7 

÷uøÁ 3 3 4 5  

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

  J¸ JxURmkU PnUQß Ezu©z wºÄ ö£ÖÁuØPõÚ 
•øÓø¯U öPõk. 

Or 

 (b) Solve the following assignment problem. 

 E F G H

A 18 26 17 11

B 13 28 14 26

C 38 19 18 15

D 19 26 24 10
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  RÌÁ¸® JxURmkU PnUøP wºUP. 

 E F G H

A 18 26 17 11

B 13 28 14 26

C 38 19 18 15

D 19 26 24 10

15.  (a) Solve the following sequencing problem. 

  Job 

  A B C D E F 

Machines  M1 3 12 18 9 15 6 

 M2 9 18 24 24 3 15

  RÌÁ¸® Á›ø\ ©õØÖU PnUøP wºUP. 

  ÷Áø» 

  A B C D E F 

C¯¢vμ[PÒ M1 3 12 18 9 15 6 

 M2 9 18 24 24 3 15

Or 

 (b) Explain the sequencing problem of n jobs and 3 
machines. 

  n ÷Áø»PÒ ©ØÖ® 3 C¯¢vμ[Pß öPõsh Á›ø\ 
©õØÖU PnUøP ÂÍUSP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Solve by simplex method : 

 Max yxz 24 +=  

 S.T. 152 ≤+ yx  

  
0,

5_2
≥

≤
yx

yx
 

 ]®¨ÍUì •øÓ°À wºUP. 

 Max yxz 24 +=  

 S.T. 152 ≤+ yx  

  
0,

5_2
≥

≤
yx

yx
 

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

 Max 32xz =  

 Subject to  

  

0,,

1042

4

822

321

321

321

321

≥
≤+−

≤++−
≥−+−

xxx
xxx

xxx
xxx

 

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

 Max 32xz =  

 Subject to  

  

0,,

1042

4

822

321

321

321

321

≥
≤+−

≤++−
≥−+−

xxx
xxx

xxx
xxx
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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  

 RÌÁ¸® T.P. I wºUP. 

  

 A B C D ÁÇ[PÀ

1 1 2 1 4 30 

2 3 3 2 1 50 

3 4 2 5 9 20 
÷uøÁ 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
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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 the questions. 

1. Define transcendental equation and give an example. 

 iμß]ßöhßhÀ \©ß£õmøh Áøμ¯Özx Euõμn® 
öPõk. 

2. Show that a root  of 013 =−− xx  lies between 1 and 2 . 

 013 =−− xx   GßÓ \©ß£õmiß J¸ ‰»® 1&US® 
2&US®  Cøh°À Aø©²® GÚUPõmk. 

3. Define inverse interpolation. 

 uø»RÌ Cøhaö\¸UPÀ & Áøμ¯Ö. 

4. Write Newton’s backward interpolation formula. 

 {³mhÛß ¤Ø÷£õUS Cøhaö\¸UPÀ `zvμzøu GÊx. 

5. State the Simpson’s rule. 

 ]®\ßì Âvø¯U TÖP. 

Sub. Code 
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6. State Trapezoidal rule. 

 iμ¤\õ´hÀ Âvø¯ GÊxP. 

7. Write any two merits of Gauss elimination method. 

 Põêß }UPÀ •øÓ°ß H÷uÝ® C¸ |ßø©PøÍ GÊxP. 

8. Solve : 023 12 =+− ++ nnn yyy  

 wºÄ : 023 12 =+− ++ nnn yyy  

9. What are the merits and demerits of Taylor’s methods? 

 öh´»º •øÓ°À EÒÍ {øÓ ©ØÖ® SøÓPÒ ¯õøÁ? 

10. Write the formula for second order KR −  method. 

 KR −  ÁøP°À EÒÍ Cμshõ® Á›ø\ `zvμzøu 
GÊxP. 

 Part B  (5 × 5 = 25) 

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

11. (a) Represent the function 9304212 234 +−+− xxxx  
and its successive differences in factorial notation in 
which the differencing interval 1=h . 

  9304212 234 +−+− xxxx  GßÓ ÷PõøÁø¯²® Auß 
Akzukzu ÷ÁÖ£õkPøÍ²® Põμo¯¨ ö£¸UQß 
SÔ±miÀ 1=h  GÚU öPõsk GÊxP. 

Or 

 (b) Prove that 
22

1−Δ+Δ=∂ Eμ  

  
22

1−Δ+Δ=∂ Eμ  GÚ {ÖÄP. 



S–4875 

  

  3

12. (a) If ,246)75( =y   202)80( =y , ,118)85( =y   40)90( =y   
find )79(y . 

  ,246)75( =y   202)80( =y , ,118)85( =y   40)90( =y  

GÛÀ )79(y  &ß ©v¨ø£ PõsP. 

Or 
 (b) Using Lagrange’s formula find the function )(xf  

from the following. 
x  0 2 3 6 

)(xf  659 705 729 804

 »Uμõßâß `zvμ® £¯ß£kzv RÌUPshÁØÔ¼¸¢x 
)(xf  PõsP. 

x  0 2 3 6 

)(xf  659 705 729 804

13. (a) Find 
dx
dy

  at 5.1=x  from the following data : 

:x  1.5 2.0 2.5 3.0 3.5 4.0 

:y  3.375 7.0 13.625 24.0 38.875 59.0

  ¤ßÁ¸® ÂÁμ[PÎ¼¸¢x 5.1=x  GÝ®÷£õx 
dx
dy

 

IU PõsP. 

:x  1.5 2.0 2.5 3.0 3.5 4.0 

:y  3.375 7.0 13.625 24.0 38.875 59.0

Or 

 (b) Find 
dx
dy

 at 05.1=x  for the following data. 

:x  1.00 1.05 1.10 1.15 

:y  1.00000 1.02470 1.04881 0.07238 

:x  1.20 1.25 1.30  

:y  1.09544 1.11803 1.14017  
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 RÌPõq® uPÁÀPÐUS 05.1=x  À 
dx
dy

 PõsP. 

:x  1.00 1.05 1.10 1.15 

:y  1.00000 1.02470 1.04881 0.07238 

:x  1.20 1.25 1.30  

:y  1.09544 1.11803 1.14017  

14. (a) Solve the system of equation by the method of 
factorization.  

  
33114
0238

1242

=−+
==−

=++

zyx
zyx
zyx

 

  Põμo¨£kzxuÀ •øÓ°À \©ß£õkPÎß 
öuõS¨ø£z wºUP. 

  

33114
0238

1242

=−+
==−

=++

zyx
zyx
zyx

 

Or 

 (b) Compare Gauss Elimination and Gauss seidal 
methods. 

  Põì }UPÀ ©ØÖ® Põì ^hÀ •øÓPøÍ J¨¤kP. 

15. (a) 2)0(;11 =+= yxyy . Find )3,0(y  by Euler’s method. 

  2)0(;11 =+= yxyy  GÛÀ )3,0(y  ß ©v¨ø£ 
B°»º •øÓ°À PõsP. 

Or 

 (b) Solve 1)0(;1 =−= yyxy  by Picard’s method, find 
)2,0(y . 

  ¤UPõºiß •øÓ ‰»® 1)0(;1 =−= yyxy  wºUP 

)2,0(y  IU PõsP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 
16. Find the root of 0cossin =+ xxx  to three decimal place 

by Newton Raphson Method. 
 {³mhß &μõ´\ß •øÓ ‰»® 3 u\© ìuõÚ[PÐUS 

0cossin =+ xxx  ß ‰»® PõsP. 

17. Using Newtons forward interpolation formula find 
)1895(y  from the following. 

x  1891 1901 1911 1921 1931
y  46 66 81 93 101 

 {³mhÛß •ß÷ÚõUP Cøhaö\¸PÀ Áõ´¨£õmøh 
£¯ß£kzv RÌUPshÁØÔ¼¸¢x )1895(y  &ß ©v¨ø£U 
PõsP. 

x  1891 1901 1911 1921 1931
y  46 66 81 93 101 

18. Evaluate  +

1

0
1 x
dx

 by using Trapezoidal rule and simpon’s 

rule, )25.0( =h . 
 iμõª\õ´hÀ Âv ©ØÖ® ]®\ßì Âvø¯¨ £¯ß£kzv 

 +

1

0
1 x
dx

 ©v¨¤k )25.0( =h . 

19. Solve the system. 

 
10453

857
425

=++
=−+
=+−

zyx
xyx
zyx

 

 Using Gauss-Jordan method. 
 Põì ÷áõºhõß •øÓø¯ £¯ß£kzv 

 
10453

857
425

=++
=−+
=+−

zyx
xyx
zyx

 GßÓ Aø©¨ø£ wºUP. 
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20. Find the values of )2.1(),1.1( yy  using Taylor series 

method correct to 3 places if 2
11 xyy = , 1)1( =y . 

  

 2
11 xyy = , 1)1( =y  GÛÀ 3 Chzv¸zu©õP öh´»º öuõhº 

•øÓø¯¨ £¯ß£kzv )2.1(),1.1( yy  &ß ©v¨¦PøÍU 
PõsP. 

———————— 


