
  

S–4333   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024 

First Semester 

Mathematics 

ALGEBRA AND TRIGONOMETRY 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Define Reciprocal Equation. 

 uø»RÌ \©ß£õk – Áøμ¯Ö. 

2. Increase the root of 03724 35 =−+− xxx  by 2 

 03724 35 =−+− xxx  &ß ‰»zøu 2 BÀ AvP›UP. 

3. Define Binomial Series. 

 DÖ¨¦ öuõhº Áøμ¯Ö. 

4. Write down the expansion for 1)1( −+ x  

 1)1( −+ x –ß Â›zuÀ GÊxP. 

5. Find Eigen values of the Matrix 







32
23

 

 







32
23

 GßÓ Ao°ß IPß ©v¨ø£ PõsP. 

6. State Cayley Hamilton Theorem. 
 öP´¼ íõªÀhß ÷uØÓzvß TØÖ GÊxP. 
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7. Expand θSinn . 

 θSinn  Â›Ä¨£kzxP. 

8. The expansion of θntan  in powers of θtan  ? 

 θntan  – øÁ θtan ß AkUPõP Â›Ä£kzxP? 

9. Expand xSinh3 . 

 xSinh3  Â›Ä£kzxP. 

10. Define logarithms of Complex Quantities. 
 ©hUøP P»¨¦Po¯® – Áøμ¯Ö. 

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

11. (a) Solve the equation 046243014320 234 =++−+ xxxx  
by removing its second term. 

   CμshõÁx Â»UPÀ Âvø¯ £¯ß£kzv 

046243014320 234 =++−+ xxxx  GßÓ \©ß£õmøh 
wºUP. 

Or 

 (b) Diminish the roots of 05475 234 =+−+− xxxx  by 2. 
   05475 234 =+−+− xxxx  ß ‰»zøu 2 BÀ SøÓUP. 

12. (a) Show that nnnn 1....
4

)(log
2

)(log
12

42
+=












∞+++   

   nnnn 1....
4

)(log
2

)(log
12

42
+=












∞+++  GÚU PõmkP. 

Or 

 (b) Sum to Infinity of the series  

   ∞++++ .....
18.12.6
8.5.2

12.6
5.2

1 6
2  

   ∞++++ .....
18.12.6
8.5.2

12.6
5.2

1 6
2  GßÓ •iÂ»õ öuõhøμ 

TmkP. 
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13. (a) Find Eigen values of the Matrix 
















−
−−

−

312
132

226

. 

   

















−
−−

−

312
132

226

 GßÓ Ao°ß IPß ©v¨ø£ PõsP. 

Or 

 (b) Diagonalise the Matrix 
















113
151

311

. 

   

















113
151

311

 GßÓ Aoø¯ ‰ø»Âmh©õUPÀ. 

14. (a) Expand θ4tan . 

   θ4tan  Â›Ä£kzxP. 

Or 

 (b) Show that the equation ( ) θθ π 3tan3tan 4 =+  

  ( ) θθ π 3tan3tan 4 =+  GÚU PõmkP. 

15. (a) Express θ6cosh  in terms of hyperbolic cosines of 
Multiples of θ . 

   θ6cosh   –øÁ ªøP¨£kzxuÀ öPõø\ß Âvø¯ 
öPõsk θ  –ß ©h[PõP öÁÎ¨£kzxP. 

Or 

 (b) Find the general values of )2(
)3(log −

− . 

   )2(
)3(log −

−  –ß ö£õx ©v¨ø£ PõsP. 
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 Part C  (3 × 10 = 30) 
Answer any three questions. 

16. Obtain the root (upto 3 places) by the method of Horner’s 
0432 23 =−−− xxx . 

íõºÚº •øÓ¨£i ‰»zøu (3 u\© Ch[PÒ)  ö£ÖP 

0432 23 =−−− xxx . 

17. Sum to infinity ∞++++ ....
4
7

3
5

2
3

1   

 ∞++++ ....
4
7

3
5

2
3

1  GßÓ •iÂ»õ öuõhøμ TmkP. 

18. Find the characteristic equation of the matrix 

















−−
=

327
112

022

A  and then find 1−A . 

  

















−−
=

327
112

022

A  GßÓ Ao°ß ]Ó¨¤¯À¦ \©ß£õmøh 

PõsP, ÷©¾® 1−A  –ß ©v¨ø£ PõsP. 

19. Prove that  

 )cos33cos35cos7(cossincos 64
143 θθθθθθ +−−=  

 )cos33cos35cos7(cossincos 64
143 θθθθθθ +−−=  GÚ 

{ÖÄP. 

20. If iBLi +=+ )sin(log φθ  prove that θφ 2cos2cosh2 2 −=Le   

 iBLi +=+ )sin(log φθ  GÛÀ θφ 2cos2cosh2 2 −=Le  GÚ 
{ÖÄP. 

———————— 



  

S–4334   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024 

First Semester 

Mathematics 

DIFFERENTIAL CALCULUS 

(CBCS – 2023 onwards) 

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

Answer all questions. 

1. Find ny  where 
( ) ( )121

3
++

=
xx

y  

 
( ) ( )121

3
++

=
xx

y  GÛÀ ny –I PõsP 

2. Find ny  if ( )baxy += sin  

 ( )baxy += sin  GÛÀ ny –I PõsP 

3. Define successive partial derivatives. 
 öuõhº £Sv ÁøPUöPÊ–Áøμ¯Ö 

4. If axyyxf 333 ++= . Find 
dx
dy

 

 axyyxf 333 ++=  GÛÀ 
dx
dy

–I PõsP 

5. Define Homogeneous Functions. 
 J¸¨£izuõÚ \õº¦PÒ – Áøμ¯Ö. 

6. Find 
dx
dy

 if x and y  are related as axy 42 =  

 x ©ØÖ® y  –US öuõhº¦PÎÀ axy 42 =  GÛÀ 
dx
dy

–I 

PõsP 

Sub. Code 
23BMA1C2 



S–4334 

  

  2

7. Define Envelop 

 `ÌÄ Áøμ¯Ö 

8. Find the Envelop of the Family of Curves 
( ) αα 422 =+− yx  

 ( ) αα 422 =+− yx  GßÓ ÁøÍÁøμ°ß Sk®£zvß `ÌÄ 
PõsP 

9. Define Evolutes and Involutes 

 A»ºÁøμ ©ØÖ® EÒ `¸ÌÁøμ Áøμ¯Ö 

10. Write down the formula for radius of curvature in polar 
co–ordinates. 

 x¸Á B¯zvß ÁøÍÁøμ°ß Bμzvß `zvμzøu 
GÊxP. 

 Part B  (5 × 5 = 25) 

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

11. (a) Find the thn  differential co–efficient of 
xxx 3cos.2cos.cos  

  xxx 3cos.2cos.cos  –ß thn  ÁøP±k öPÊøÁ PõsP 

Or 

 (b) Prove that if ( )xmy 1sinsin −=  Prove that 

( ) 01 2
12

2 =+−− ymxyyx  

  ( )xmy 1sinsin −=  GÛÀ ( ) 01 2
12

2 =+−− ymxyyx  
GÚ {ÖÄP 

12. (a) If 
yx

xyu
+

=  show that u
y
uy

x
ux =

∂
∂+

∂
∂

 

  
yx

xyu
+

=  GÛÀ u
y
uy

x
ux =

∂
∂+

∂
∂

 GÚU PõmkP 

Or 
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 (b) Find 
dx
dy

 when 22 yxu +=  where 
x
xy −= 1

 

  22 yxu +=  ©ØÖ® 
x
xy −= 1

 GÛÀ 
dx
dy

–I PõsP 

13. (a) Find the maximum value of 222 zyx ++  where 
azyx 3=++  

  222 zyx ++  –À azyx 3=++ –ß SøÓ¢u £m\ 
©v¨ø£ PõsP 

Or 

 (b) Find 
dt
du

 if 243 zyxu = where 2tx = ; 3ty =  4tz =  

  243 zyxu =  –À 2tx = ; 3ty =  4tz = GÛÀ 
dt
du

 

PõsP 

14. (a) Find the envelope of the curve 
222 sincos ayx =+ θθ  

  222 sincos ayx =+ θθ  GßÓ ÁøÍÂß `ÌÄ PõsP 

Or 

 (b) Find the envelope of the straight lines 
3ammxy +=  where m  is parameter. 

  3ammxy +=  CvÀ m  TÓÍÄ GßÓ ÷|ºU÷Põmiß 
`ÌÄ PõsP. 

15.  (a) Find the co–ordinates of the centre of curvature of 
the curve 2=xy  at the point ( )1,2  

  2=xy  GßÓ ¦ÒÎ ( )1,2 –CÀ EÒÍ ÁøÍÂß ©zv¯ 
B¯zøu PõsP 

Or 
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 (b) Find the radius of curvature of the curve 

1=+ yx  at ( )4/1,4/1  

  1=+ yx  ß ( )4/1,4/1  GßÓ ÁøÍÂß Bμzøu 
PõsP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Find the thn  differential co–efficient of θθ 7sincos5  

 θθ 7sincos5 –ß thn  ÁøP±k öPÊøÁ PõsP 

17. If 
yx
yxu

−
+= −

33
1tan  Prove that u

y
uy

x
ux 2sin=

∂
∂+

∂
∂

 

 
yx
yxu

−
+= −

33
1tan  GÛÀ u

y
uy

x
ux 2sin=

∂
∂+

∂
∂

 GÚU PõmkP 

18. If 232323 zcybxau ++=  where 1/1/1/1 =++ zyx  Find 
the minimum value of u  

 232323 zcybxau ++= À 1/1/1/1 =++ zyx  GÛÀ 
SøÓ¢u£m\ ©v¨ø£ PõsP 

19. Find the envelope of the straight lines 1// =+ byax  
where the parameter are related by the equation 

222 cba =+  where C  is constant. 

 1// =+ byax  CvÀ 222 cba =+  GßÓ \©ß£õmiß 
TÓÍÄ öuõhº¤À EÒÍ ÷|ºU÷Põmiß `ÌÄ PõsP 

20. Show that the evolute of the cycloid 
( ) ( )θθθ cos1;sin −=−= ayax  is another cycloid. 

 ( ) ( )θθθ cos1;sin −=−= ayax  GßÓ Ámh E¸miß 
A»ºÁøÓ ©ØöÓõ¸ Ámh E¸mk GÚU PõmkP. 

  

———————— 



  

S–4335   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024 

Mathematics 

Allied : NUMERICAL METHODS WITH APPLICATIONS 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. What is the order of convergence of Newton-Raphson 
method? 

 {³mhß&μõ¨\ß •øÓ°ß {£¢uøÚ Á›ø\ GßÚ? 

2. State Regula-Falsi method. 
 ¤øÇ {ø» •øÓø¯¨ £ØÔ TÖP. 

3. Write the formula of Lagrange’s interpolation. 
 »Uμõßâß CøhPo¨¦ •øÓ°ß `zvμ® GÊxP. 

4. Write the formula of Newton’s forward interpolation. 
 •ß÷ÚõUQ Âzv¯õ\ CøhUPo¨¦ •øÓ°ß `zvμ® 

GÊxP. 

5. Why is trapezoidal rule is so called? 
 mμ¨¤ \õ´hÀ •øÓ GßÖ Hß AøÇUP¨£kQÓx? 

6. Write the formula for 'y . 
 'y  Põn `zvμ® GÊxP. 

7. Give the condition of convergence of Gauss-Seidal 
method. 

 Põì ^hÀ •øÓ°ß {£¢uøÚPøÍ GÊxP. 

8. What is the triangular method? 
 •U÷Põn©¯©õUPÀ •øÓ GßÓõÀ GßÚ?  

Sub. Code 
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9. Write the formula for Runge-Kutta 2nd order method. 
 μ[÷Põ Smhõ CμshõÁx Á›ø\ •øÓ°ß `zvμ® 

GÊx. 

10. Write the formula for Taylor’s series method. 
 øh»º öuõhº •øÓ°ß `zvμ® GÊx. 

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

11. (a) By bisection method, find root 013 =−− xx . 
  C¸öÁmk •øÓ°ß ‰»® wºÄ PõsP 

013 =−− xx . 

Or 
 (b) Find the root of the equation 3cos2 += xx , using 

iteration method. 
  ©Öö\´øP •øÓ°À wºÄ PõsP 3cos2 += xx . 

12. (a) Using Newton’s forward interpolation formula, find 
in the year ( )1923f . 

Year (x) : 1911 1921 1931 1941 1951 1961

Population (y) : 12 15 20 27 39 52 
  •ß÷ÚõUS Âzv¯õ\ CøhUPo¨¦ •øÓ°À 

( )1923f  PõsP. 

Bsk (x) : 1911 1921 1931 1941 1951 1961

©UPÒöuõøP (y) : 12 15 20 27 39 52 

Or 
 (b) Using Newton’s backward difference interpolation 

formula, find ( )84f . 

x  : 60 70 80 90 

( )xf  : 226 250 276 304

  {³mhß ¤ß÷ÚõUS Âzv¯õ\ CøhUPo¨¦ 
•øÓ°À ‰»® ( )84f &ß ©v¨ø£U PõsP. 

x  : 60 70 80 90 

( )xf  : 226 250 276 304
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13. (a) Evaluate 
π

0

sin dxx  with 10/π=h , by trapezoidal rule.  

  
π

0

sin dxx , 10/π=h  US mμ¨¤ \õ´hÀ •øÓ°À 

©v¨¦ PõsP. 

Or 

 (b) Evaluate  +
=

1

0
1

1 dx
x

I  with 5.0=h , by Simpson’s rule. 

  ]®\ß Âvø¯U öPõsk  +
=

1

0
1

1 dx
x

I , 5.0=h  

©v¨¤kP. 

14. (a) Solve by Gauss-elimination method  

  3344,532 =−+=−+ zyxzyx  and 2232 =+− zyx . 
  Põ]ß }UPÀ •øÓ¨£i wºUP : 

3344,532 =−+=−+ zyxzyx  ©ØÖ® 
2232 =+− zyx . 

Or 
 (b) Explain the method of Gauss-Jacobi to solve a set of 

simultaneous equations. 
  Põì I÷Põ¤ •øÓ°À J¸[Pø©¢u \©ß£õkPøÍ 

wºUS® •øÓø¯ ÂÍUSP. 

15.  (a) Using Picard’s method, find ( ) ( )2.0,1.0 yy , 

2xy
dx
dy −=  with ( ) 10 =y . 

  ¤UPõºm •øÓ¨£i ( ) ( )2.0,1.0 yy  ß ©v¨¦ 

PõsP 2xy
dx
dy −=   ©ØÖ® ( ) 10 =y . 

Or 

 (b) Using Taylor’s series find ( )1.0y , yx
dx
dy +=  with 

( ) 10 =y . 
  öh´»º öuõhº •øÓ¨£i ( )1.0y  ß ©v¨¦UPõsP 

yx
dx
dy +=  ©ØÖ® ( ) 10 =y . 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. By Newton Raphson method, find root of 023 =−− xx . 

 {³mhß&μõ¨\ß •øÓ°ß ‰»® PõsP 023 =−− xx . 

17. Using Lagrange’s interpolation, find ( )9y  

x : 8 10 12 14 16 

y : 1000 1900 3250 5400 8950

 »Uμõßâß CøhPo¨¦ •øÓ°À ( )9y &ß ©v¨¦ PõsP. 

x : 8 10 12 14 16 

y : 1000 1900 3250 5400 8950

18. Evaluate  +

1

0
21 x

dx
 with 2.0=h  by trapezoidal rule. 

  +

1

0
21 x

dx
, 2.0=h  US mμ¨¤ \õ´hÀ •øÓ°À ©v¨¦ 

PõsP. 

19. Solve by Gauss-Seidel method : 

 722156,85627,11054 =++=−+=++ zyxzyxzyx . 

 Põì ^hÀ •øÓ°À wºUP :  

 722156,85627,11054 =++=−+=++ zyxzyxzyx  

20. Using Runge-Kutta method calculate ( ) ( ) ( )3.0,2.0,1.0 yyy  

given that 1
1
2

2 +
+

=
x
xy

dx
dy

, ( ) 00 =y . 

 1
1
2

2 +
+

=
x
xy

dx
dy

, ( ) 00 =y  GÚ öPõkUP¨£mkÒÍx. 

( ) ( ) ( )3.0,2.0,1.0 yyy &US μ[÷P Smhõ •øÓ°À ©v¨¦ 
PõsP. 

———————— 



  

S–4336   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024 

Mathematics  

Allied – ANCILLARY MATHEMATICS – I 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Define diagonalising matrix. 

 ‰ø»Âmh Ao Áøμ¯Ö. 

2. State Cayley – Hamilton theorem. 

 öP´¼ – íõªÀhß ÷uØÓzøuU TÖP. 

3. Solve ( ) 2ppaxy −−= . 

 wºUP ( ) 2ppaxy −−= . 

4. Solve 0652 =+− pp . 

 wºUP 0652 =+− pp . 

Sub. Code 
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5. Find the radius of curvature of 
2
π=x  on the curve 

xy sin4= . 

 
2
π=x  À xy sin4= &ß ÁøÍÂß Bμ® PõsP. 

6. Find the nth differential co-efficient of x4cos . 

 x4cos &ß nth ÁøPUöPÊ SnPzøuU PshÔP. 

7. Prove that   ==
2

0

2

0

22

4
sincos

π π

πdxxdxx . 

   ==
2

0

2

0

22

4
sincos

π π

πdxxdxx  Gß£øu {¹¤UP. 

8. Find  dxxex . 

  dxxex &ø¯ PõsP. 

9. Expand θnsin . 

 Â›UP θnsin . 

10. Expand θ4cos . 

 Â›UP θ4cos . 
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 Part B  (5 × 5 = 25) 

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

11. (a) Calculate 4A  when 







−
−

=
41
31

A , using C – H 

theorem. 

  C – H ÷uØÓzøu £¯ß£kzv, 







−
−

=
41
31

A  °ß 4A  

©v¨ø£ PõsP. 

Or 

 (b) Find the eigen vector for 







=

31
35

A . 

  







=

31
35

A  Gß£uß ]Ó¨¤¯À¦ öÁUhºPøÍ 

Psk¤iUP. 

12. (a) Solve pyx log2 += . 

  wºUP pyx log2 += . 

Or 

 (b) Solve ( ) xeyD 222 =− . 

  wºUP ( ) xeyD 222 =− . 
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13. (a) Find ny , when ( ) ( )21 2

2

+−
=

xx
xy . 

  ( ) ( )21 2

2

+−
=

xx
xy  GÛÀ ny -&ø¯U PõsP. 

Or 

 (b) If ( )xmy 1sinsin −= , prove that   

( ) −− +2
21 nyx ( ) ( ) 012 22

1 =−++ + nn ynmxyn . 

  ( )xmy 1sinsin −=  GßÓõÀ,   

( ) −− +2
21 nyx ( ) ( ) 012 22

1 =−++ + nn ynmxyn  Gß£øu 

{ÖÄP. 

14. (a) Find dx
x
xx

 +
+

cos1
sin

. 

  PõsP dx
x
xx

 +
+

cos1
sin

. 

Or 

 (b) Integrate xx 2cos3 , using Bernoulli’s formula. 

  ö£ºøÍ¼&°ß `zvμzøu £¯ß£kzv,  xx 2cos3 &ø¯z 
öuõøP°kP. 

15.  (a) Express θ8cos  interims of θsin . 

  θ8cos  &Âß Â›ÁõUSP, θsin  Âß EuÂ²hß. 

Or 

 (b) Prove that −+−= θθθθ 4cos286cos88cossin2 87  
352cos56 +θθ . 

  {ÖÄP : −+−= θθθθ 4cos286cos88cossin2 87  
352cos56 +θθ . 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Find 1−A  for the matrix 
















−
−−

−
=

211
121

112

A , using C – H 

theorem. 

 C – H ÷uØÓzøu £¯ß£kzv Ao 

















−
−−

−
=

211
121

112

A  ß 

1−A  PõsP. 

17. Solve 0
2 2

2

2
2 =−−++






 −++

x
yy

x
yxyp

x
yyxp . 

 wºUP 0
2 2

2

2
2 =−−++






 −++

x
yy

x
yxyp

x
yyxp . 

18. Find the radius of curvature at the point 







2
3

,
2

3 aa
 on the 

curve axyyx 333 =+ . 

 axyyx 333 =+  GßÓ ÁøÍÂß 







2
3

,
2

3 aa
 ¦ÒÎ°À 

ÁøÍÂß BμzøuU PõsP. 

19. Prove that 
2

sinlog

π

a

dxx . 

 
2

sinlog

π

a

dxx  GÚ {ÖÄP. 
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20. If γβα ,,  be the roots of the equation 

022 =+++ pqxpxx , prove that   

πγβα n=++ −−− 111 tantantan , except when 1=q . 

 022 =+++ pqxpxx  GßÓ \©ß£õmiß ‰»[PÒ γβα ,,  

GßP. 1=q  ø¯ uÂμ ©ØÓÁØÔÀ,  

πγβα n=++ −−− 111 tantantan  GÚ {ÖÄP. 

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

First Semester 

Mathematics 

LATEX 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. What is Latex? 

 Latex GßÓõÀ GßÚ? 

2. Define enumerate environment. 

 Environment `ÇÀ – Áøμ¯Ö. 

3. What is inline math mode? 

 inline  Pou•øÓ GßÓõÀ GßÚ? 

4. How do you create an array using Latex? 

 Latex ø¯¨ £¯ß£kzv J¸ Á›ø\ø¯ GÆÁõÖ 
E¸ÁõUSÁx? 

5. How many dashes available in Latex? 

 Latex CÀ GzuøÚ ÷PõkPÒ EÒÍÚ? 

Sub. Code 
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6. Mention the various  stages in the preparation of a 
document.  

 J¸ BønÁzøu u¯õ›¨£vÀ £À÷ÁÖ {ø»ø¯ 
SÔ¨¤kP. 

7. Differentiate require package and use package in Latex. 

 Latex CÀ require öuõS¨¦ ©ØÖ® use öuõS¨ø£ 
÷ÁÖ£kzxP. 

8. What is document sectioning? 

 BÁn¨ ¤›Ä GßÓõÀ GßÚ? 

9. What is beamer poster package? 

 beamer poster öuõS¨¦ GßÓõÀ GßÚ? 

10. Define CTAN. 

 CTAN Áøμ¯Ö. 

 Part B  (5 × 5 = 25) 

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

11. (a) Explain sample document in Latex. 

  Latex CÀ ©õv› BÁnzøu ÂÍUSP. 

Or 

 (b) Write short note on Verbatim. 

  Verbatim £ØÔ ]Ö SÔ¨¦ GÊxP. 

12. (a) Explain the following math miscellany 

  (i) Matrices 

  (ii) Dots. 
  ¤ßÁ¸® Pou¨ £õhzøu ÂÍUSP : 

  (i) AoPÒ 

  (ii) ¦ÒÎPÒ. 

Or 
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 (b) How do you write symbols for number sets? 

  GsPÐUPõÚ SÔ±kPøÍ GÆÁõÖ GÊxÁx? 

13. (a) How to pinpoint the errors efficiently? Explain. 

  ¤øÇø¯ GÆÁõÖ vÓø©¯õPU PshÔ¯Áx? 
ÂÍUSP. 

Or 

 (b) How to type accented letters? Explain. 

  Ea\›¨¦ GÊzxUPøÍ G¨£i Aa]kÁx? ÂÍUSP. 

14. (a) Explain about formatting an Index. 

  SÔ±møh ÁiÁø©¨£x £ØÔ ÂÍUSP. 

Or 

 (b) Explain the development of Latex through the 
years. 

  Á¸h[PÒ ÁÈ¯õP Latex Cß ÁÍºa]ø¯ ÂÍUSP. 

15.  (a) Produce a Latex article using various commands. 
Explain. 

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

Or 

 (b) Describe  about producing a Latex presentation. 

  Latex À Põm]¨ £kzxuø» E¸ÁõUSÁx £ØÔ 
ÂÁ›. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Describe the various  environments available in Latex. 

 Latex CÀ QøhUS® £À÷ÁÖ `Çø» ÂÁ›. 

17. How to create customized commands? Explain. 

 Latex CÀ EÒÍ £ÀÁøP uÛ¨£¯ÚõUS PmhøÍPøÍ 
ÂÍUSP. 
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18. Explain the Troubleshooting that can Lappen in Latex. 

 Latex CÀ HØ£k® ]UPÀPøÍ }USÁøu ÂÍUSP. 

19. Explain in detail how do you input pictures in Latex. 

 Latex CÀ £h[PøÍ GÆÁõÖ EÒÎkÁx Gß£øu 
Â›ÁõP ÂÍUSP. 

20. Make a sample poster inviting your college students for 
sports day in Latex. 

 Latex CÀ ÂøÍ¯õmk vÚzvØS E[PÒ PÀ¿› 
©õnÁºPøÍ AøÇUS® ©õv› _Áöμõmiø¯ E¸ÁõUSP. 

  
———————— 



  

S–4338   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024 

First Semester 

Mathematics 

BRIDGE MATHEMATICS  

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Expand ( )4ba + . 

 Â›ÁõUSP ( )4ba + . 

2. Write the middle terms in Binomial expansion when n  is 
even. 

 n   Cμmøh GÛÀ D¸Ö¨¦ Â›ÁõUPzvß |k EÖ¨ø£ 
GÊxP. 

3. Define Mean. 
 Tmka\μõ\› Áøμ¯Ö. 

4. Define Arithmetic – Geometric Series. 
 Tmk ö£¸USz öuõhº Áøμ¯Ö. 

5. Define Combination. 
 ÷\ºUøP Áøμ¯Ö. 

6. Evaluate 48P . 

 ©v¨¦ PõsP 48P . 

Sub. Code 
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7. Evaluate 105sin . 

 ©v¨¦ PõsP 105sin . 

8. Prove AAA 22 sincos2cos −= . 

 {ÖÄP AAA 22 sincos2cos −= . 

9. Write the Quotient rule of differentiation of two function. 

 C¸ \õº¦PÎß ÁøPUöPÊ Põq® ÁSzuÀ Âvø¯ TÖ. 

10. Define the right hand of f at a . 

 a &À f &ß Á»x GÀø»ø¯ Áøμ¯Ö. 

 Part B  (5 × 5 = 25) 

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

11. (a) Compute ( )598 . 

  PnUQkP ( )598 . 

Or 

 (b) Write the middle terms in the expansion of 
15

3
2 






 −

X
X . 

  
15

3
2 






 −

X
X ß Â›ÁõUPzvÀ |k EÖ¨¦PøÍ 

GÊxP. 

12. (a) In a AP , if 10th term is 184 and 16th term is 60 find 
the 45th term. 

  J¸ Tmkz öuõh›ß 10&Áx EÖ¨¦ 184 ©ØÖ® 
16&Áx EÖ¨¦ 60 GÛÀ 45Áx EÖ¨ø£U PõsP. 

Or 
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 (b) In a GP, if the 2nd term is 18 and the fifth term is 
486. Find the 1st term. 

  J¸ ö£¸USz öuõh›ß 2&Áx EÖ¨¦ 18 ©ØÖ® 
5&Áx EÖ¨¦ 486 GÛÀ •uÀ EÖ¨ø£U PõsP. 

13. (a) Prove : 
4432

121010210 CCCC =+×+  

  {ÖÄP : 
4432

121010210 CCCC =+×+  

Or 

 (b) Prove : rnr CnCn −=  

  {ÖÄP : rnr CnCn −=  

14. (a) Prove : ( )
yx
yxyx

tantan1
tantan

tan
−

+=+  

  {ÖÄP : ( )
yx
yxyx

tantan1
tantan

tan
−

+=+  

Or 

 (b) Prove : 
2
3

75cos45cos15cos 222 =++   

  {ÖÄP : 
2
3

75cos45cos15cos 222 =++   

15.  (a) Compute derivative of xsin . 

  xsin  Cß ÁøPUöPÊ PõsP. 

Or 

 (b) Find the derivative of ( )
x
xxxf

sin
cos5 −= . 

  ( )
x
xxxf

sin
cos5 −= Cß ÁøPUöPÊøÁU PõsP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Evaluate ( ) ( )66
2323 −−+ . 

 ©v¨¦ PõsP ( ) ( )66
2323 −−+ . 

17. Find the sum of the sequence ....7777,777,77,7  to n  
terms.  

 ....7777,777,77,7  GßÓ Á›ø\°ß TmkzöuõøPø¯U 
PõsP. 

18. Prove 
rrr CCC nnn 1

1
+=+

−
. 

 {ÖÄP 
rrr CCC nnn 1

1
+=+

−
. 

19. Prove 32
1

cot
1

2
tan

2
1

2
1 π=







 −+







−
−−

x
x

x
x

, 0>x . 

 {ÖÄP 32
1

cot
1

2
tan

2
1

2
1 π=







 −+







−
−−

x
x

x
x

, C[S 0>x . 

20. Evaluate dxxex sin  

 ©v¨¦ PõsP dxxex sin  

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

ANALYTICAL GEOMETRY 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Write any two properties of conjugate diameter. 

 SÖUS Âmhzvß £s¦PÒ H÷uÝ® CμsiøÚ GÊxP. 

2. Define conjugate diameter of hyperbola. 

 Av£μÁøÍ¯zvß SÖUSÂmhzøu Áøμ¯Ö. 

3. Write the tangent equation of hyperbola. 

 Av£μÁøÍ¯zvß öuõk÷Põmk \©ß£õmøh GÊxP. 

4. Write the general equation of a circle. 

 Ámhzvß ö£õxÁõÚ \©ß£õmiøÚ GÊxP. 

5. What is the condition for planes are perpendicular? 

 uÍ[PÒ ö\[SzuõP C¸¨£uØPõÚ {£¢uøÚ ¯õx? 

Sub. Code 
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6. Find the angle between the planes 62 =+− zyx , 

32 =++ zyx . 

 62 =+− zyx , 32 =++ zyx  BQ¯ 

uÍ[PÐUQøh÷¯¯õÚ ÷Põn® GßÚ? 

7. Define orthogonal projection. 

 ö\[SzuõÚ ÃÇø» Áøμ¯Ö. 

8. Write the condition for coplanarity. 

 Cμsk ÷PõkPÒ J÷μ uÍzvÀ Aø©ÁuØPõÚ {£¢uøÚ 
¯õx? 

9. Define great circle. 

 ö£¸ ÁmhzvøÚ Áøμ¯Ö. 

10. Find the equation of the sphere with centre ( )3,2,1 −−  

and 3 units. 

 Bμ® 3 A»SPÐ®, ø©¯® ( )3,2,1 −−  öPõshuß 

÷PõÍzvß \©ß£õmøh PõsP. 

 Part B  (5 × 5 = 25) 

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

11. (a) Show that two parallel tangents to an ellipse are cut 
by any other tangents in points which lie on 
conjugate diameters. 

  }ÒÁmhzvØS C¸ Cøn¯õÚ öuõk÷PõkPÎß 
Cøn¢u ÂmhzvÀ C¸US® ¦ÒÎPÎÀ EÒÍ ÷ÁÖ 
G¢u öuõk÷PõÍõ¾® öÁmh¨£k® Gß£øuU 
PõmkP. 

Or 
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 (b) If CDCP,  be two conjugate semi-diameters of the 

hyperbola of which S  and 'S  are the foci, then 

show that 2'. CDPSSP = . 

  S  ©ØÖ® 'S &ß C¸ SÂ¯[PøÍ Ti¯ 

Av£μÁøÍ¯zvß CDCP ,  Gß£x C¸ Cøn¢u 

AøμÂmh® GÛÀ 2'. CDPSSP =  GÚU PõmkP. 

12. (a) Find the asymptotes of the hyperbola 

01417253 22 =+++−− yxyxyx . 

  01417253 22 =+++−− yxyxyx  GßÓ 

Av£μÁøÍ¯zvß öuõø»z öuõk÷PõkPøÍ PõsP. 

Or 

 (b) Find the condition for the straight line 

0=++ nmylx  to touch the hyperbola 

1// 2222 =− byan . 

  Av£μÁøÍ¯® 0=++ nmylx  BÚx 

1// 2222 =− byan  ÷|º÷Põmøh öuõkÁuØPõÚ 

{£¢uøÚø¯U PshÔP. 

13. (a) Find the equation of the plane through the point 

( )3,2,1 −  and the intersection of the plane 

742 =+− zyx  and 0832 =+−+ zyx . 

  ¦ÒÎ ( )3,2,1 −  ©ØÖ® 742 =+− zyx , 

0832 =+−+ zyx  uÍzvß SÖUSöÁmiPÒ GÛÀ, 

uÍzvß \©ß£õmiøÚU PõsP. 

Or 
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 (b) Find the distance between the parallel planes. 

  02632,012632 =−+−=++− zyxzyx  

  02632,012632 =−+−=++− zyxzyx  GßÓ C¸ 
Cøn uÍ[PÒ GÛÀ, Auß Cøh¨£mh 
öuõø»øÁU PõsP. 

14. (a) Show that the planes 013,1 =+−+=+− zyxzyx , 
232 =+− zyx  intersect each other along the same 

line. 
  013,1 =+−+=+− zyxzyx , 232 =+− zyx  BQ¯ 

uÍ[PÒ J÷μ ÷PõmiÀ JßøÓö¯õßÖ öÁmkQßÓÚ 
Gß£øuU PõmkP. 

Or 
 (b) Find the length of the perpendicular from the point 

( )1,4,5 −  to the line 
592

1 zyx ==−
. 

  ( )1,4,5 −  GßÓ ¦ÒÎ°¼¸¢x 
592

1 zyx ==−
 GßÓ 

÷PõmiØS® Cøh÷¯ EÒÍ ö\[SzuõÚ uÍzøu 
PshÔ¯Ä®. 

15.  (a) Find the equation of the sphere having the circle 
07642222 =+−+−++ zyxzyx , 522 =+− zyx  for 

a great circle. 

  522 =+− zyx &ß uÍ•® 

07642222 =+−+−++ zyxzyx  Ámk® Eøh¯ 
÷PõÍzvß \©ß£õmøhU PshÔ¯Ä®. 

Or 
 (b) Show that the spheres 

  24522106222 =+++++ zyxzyx , 

0141181412222 =+−−−++ zyxzyx  touch each 
other. 

  24522106222 =+++++ zyxzyx ,

0141181412222 =+−−−++ zyxzyx  BQ¯ 
÷PõÍ[PÒ JßøÓö¯õßÖ öuõmkUöPõÒÐ® 
Gß£øuU PõmkP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Prove that the acute angle between two conjugate 

diameters of an ellipse is a minimum when they are 

equal. 

 }ÒÁmhzvß C¸ Cøn Âmh® \©©õP C¸US®÷£õx 

Cøh÷¯ EÒÍ ÷Põn® SÖ[÷Põn©õS® Gß£øu 

{¹¤UPÄ®. 

17. The asymptotes of a hyperbola are parallel to 032 =+ yx  

and 023 =− yx  and centre at ( )2,1 ; it’s passes through 

the point ( )3,5 . Find its equation and its conjugate. 

 Av£μÁøÍ¯zvß öuõk÷PõkPÒ, 032 =+ yx  ©ØÖ® 

023 =− yx  Gß£øÁUS Cøn¯õÚõÀ, Auß ø©¯® 

( )2,1  ©ØÖ® ( )3,5  GßÓ ¦ÒÎ ÁÈ÷¯ ö\ßÓõÀ A¢u 

öuõk÷PõkPÎß \©ß£õk ©ØÖ® Auß Cøn 

\©ß£õmøhU PshÔ¯Ä®. 

18. Find the equation of the plane through the points 

( ) ( )2,4,3,1,2,2 −  and ( )6,0,7 . 

 ( ) ( )2,4,3,1,2,2 −  ©ØÖ® ( )6,0,7  GßÓ ¦ÒÎ ÁÈ÷¯ 

ö\À¾® uÍzvß \©ß£õmøhU PshÔ¯Ä®. 
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19. Find the shortest distance between the lines  

 
1

2
2

4
1
3 +=−=

−
− zyx

 and 
2

2
3

7
1

1 +=+=− zyx
 

 
1

2
2

4
1
3 +=−=

−
− zyx

 ©ØÖ® 
2

2
3

7
1

1 +=+=− zyx
 GßÓ 

÷PõkPÐUS Cøh÷¯¯õÚ ªPU SÖQ¯ yμzøuU 
PnUQkP. 

20. Show that the plane 1622 =−− zyx  touches the sphere 

03224222 =−++−++ zyxzyx  and find the point of 
contact. 

 1622 =−− zyx  GßÓ uÍ©õÚx, 

03224222 =−++−++ zyxzyx  GßÓ ÷PõÍzøu öuõk® 
GÚU PõmkP. Cμsk öuõk÷©¯õÚõÀ, Ax G¢u 
¦ÒÎ°À \¢vUS® Gß£øu PshÔP. 

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

Second Semester 

Mathematics 

INTEGRAL CALCULUS  

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Write down the reduction formula for  ( ) dxxx nm log . 

 ( ) dxxx nm log &ß SøÓ¨¦ Áõ´¨£õmøh GÊxP. 

2. Evaluate 
2/

0

6sin
π

xdx . 

 
2/

0

6sin
π

xdx  ©v¨¤kP. 

3. Evaluate  
2

1 1

2
x

dxdyxy . 

  
2

1 1

2
x

dxdyxy  ©v¨¤kP. 

Sub. Code 
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4. Evaluate ( )  +
3

0

2

1

dxdyyxxy  

 ( )  +
3

0

2

1

dxdyyxxy  ©v¨¤kP. 

5. Evaluate the triple integral of  ( ) dzdydxxzyxf =,, where 

zyx ,,  varies from 0 to 1? 

 ( ) dzdydxxzyxf =,, I •®©iz öuõøP°h¼À ©v¨¤kP 

CvÀ zyx ,,  0 ¼¸¢x 1 Áøμ? 

6. Evaluate   
+4

0 0 0

x yx

dxdydzz . 

   
+4

0 0 0

x yx

dxdydzz  ©v¨¤kP. 

7. Define beta and Gamma function. 

 ¥mhõ ©ØÖ® Põ©õ \õº¦PÒ Áøμ¯Ö. 

8. Discuss the converges of dxe x
∞

−

0

. 

 dxe x
∞

−

0

 Gß£x J¸[S GÚ ÂÁõvUP. 

9. Define centroid. 

 |k¨¦ÒÎ Áøμ¯Ö. 
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10. Find the centroids of the area axy 42 =  and the double 
ordinate hx = . 

 axy 42 =  ©ØÖ® Cμmøh Szx öuõø»Ä hx =  GßÓ 
£Sv°ß |k¨¦ÒÎø¯ PõsP. 

 Part B  (5 × 5 = 25) 

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

11. (a) Evaluate ( ) dxxx 43log . 

  ( ) dxxx 43log  ©v¨¤kP. 

Or 

 (b) Evaluate  dxxx 2cos3 . 

  ©v¨¤kP  dxxx 2cos3 . 

12. (a) Evaluate  dydxxy  taken over the positive 

quadrant of the circle 222 ayx =+ . 

  222 ayx =+  GßÓ Ámhzvß ÷|º©® PõØ£Sv 

÷©Ø£μ¨¦ öPõsh  dydxxy  ©v¨¤kP. 

Or 

 (b) Evaluate  − θddrrar 22  over the upper half of 

the circle θcosar = . 

  θcosar =  GßÓ ÷©À Aøμ Ámhzvß 

 − θddrrar 22  &ß ©v¨¤kP.  
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13. (a) Find the area enclosed by the Ellipse 12

2

2

2

=+
b
y

a
x

. 

  12

2

2

2

=+
b
y

a
x

 GßÓ }ÒÁmhzvß EÒÐøμ £Svø¯ 

PõsP. 

Or 

 (b) Evaluate ( ) +++
v

dzdydxzyx 21  taken over the 

region defined by 1;0,, ≤++≥ zyxzyx . 

  ( ) +++
v

dzdydxzyx 21 &I 1;0,, ≤++≥ zyxzyx  

öPõsh Áøμ¯ÖUP¨£mh £μ¨¤h® öPõsk 

©v¨¤kP. 

14. (a) Evaluate θθ
π

d
2/

0

10sin .  

  ©v¨¤kP θθ
π

d
2/

0

10sin . 

Or 

 (b) Show that ( ) ( ) πn
nn

2
125.3.1

2/1
−=+ 

. 

  ( ) ( ) πn
nn

2
125.3.1

2/1
−=+ 

 GÚU PõmkP. 
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15.  (a) Find the area bounded by one arch of the cycloid 
( ) ( )θθθ cos1;sin −=−= ayax and it’s base. 

  ( ) ( )θθθ cos1;sin −=−= ayax  GßÓ J¸ ÂÀ Ámh 
E¸miß Áøμ¯ÖUP¨£mh £Svø¯ PõsP. 

Or 

 (b) Find the centroid of a hollow hemisphere. 

  J¸ EÒÏhØÓ AøμU÷PõÍzvß |k¨¦ÒÎø¯U 
PõsP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. If =
2/

0

, cossin
π

dxxxI nm
nm  prove that 2,,

1
−+

−= nmnm I
nm

nI  

and hence evaluate nmI , . 

 =
2/

0

, cossin
π

dxxxI nm
nm  GÛÀ 2,,

1
−+

−= nmnm I
nm

nI  ©ØÖ® 

nmI ,  ©v¨¤mk {ÖÄP. 

17. By changing the order of integration evaluate 

 
∞ ∞ −

0 x

y
dydx

y
e

. 

  
∞ ∞ −

0 x

y
dydx

y
e

 &I öuõøP±h¼ß Á›ø\ø¯ ©õØÔ 

©v¨¤kP. 

18. Find the area of the surface of the sphere of radius.  

 Bμ® r öPõsh ÷PõÍzvß ÷©Ø£μ¨¦ £Svø¯ PõsP. 
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19. Express ( ) −
1

0

1 dxxx pnm  interms of Gamma function and 

evaluate the integral ( ) −
1

0

1035 1 dxxx . 

 ( ) −
1

0

1 dxxx pnm &I Põ©õ \õº¦PÎÀ öÁÎ¨£kzxP ©ØÖ® 

( ) −
1

0

1035 1 dxxx &I ©v¨¤kP. 

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

byx 42 = . 

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

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

Mathematics  

Allied – ASTRONOMY 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Define Zenith. 

 ÁõÚ ÷|¸a]¨ ¦ÒÎ Áøμ¯Ö. 

2. What is the declination circles? 

 |kÁøμU Szx Ámh[PÒ GßÓõÀ GßÚ? 

3. Define circumpolar stars. 

 ©øÓ¯õ Âs«ßPÒ Áøμ¯Ö. 

4. What is called the nautical twilight? 

 |õÂP ö©Àö»õÎ GÚ AøÇUP¨£kÁx Gx? 

5. Explain about geocentric parallax. 

 ¦Â ø©¯z ÷uõØÓ¨ ¤øÇ £ØÔ ÂÁ›. 

6. Write down the laws of refraction. 

 JÎU ÷Põmh ÂvPøÍ GÊxP. 

Sub. Code 
23BMAA3 
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7. Explain about Kepler’s third law. 

 ÷P¨Í›ß ‰ßÓõ® Âvø¯ ÂÁ›. 

8. Define anamoly. 

 ö|Ô¨¤ÓÌa] Áøμ¯Ö. 

9. Explain synodic month of the moon. 

 v[PÎß bõ°ØÔß ÁÈ ©õu® £ØÔ ÂÁ›. 

10. Define annular solar eclipse. 

 ÁøÍ¯ bõ°Ö ©øÓ¨¦ Áøμ¯Ö. 

 Part B  (5 × 5 = 25) 

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

11. (a) Explain about the horizontal system. 

  Qøh©mh Aø©¨¦ £ØÔ ÂÁ›. 

Or 

 (b) Find the azimuth of a star at rising. 

  Âs«ß ÷uõßÖ® ÷£õx Auß vø\ÂÀ Psk¤i. 

12. (a) Find the duration of perpetual day in a place of 
latitude w−> 90φ . 

  w−> 90φ  EÒÍ Ch[PÎÀ •ØÖ® £PÀ Põ»zvß 
AÍøÁU Psk¤i. 

Or 

 (b) Find the condition that twilight may last 
throughout night. 

  CμÄ •ÊÁx® \¢v ö©Àö»õÎ {»ÄÁuØPõÚ 
{£¢uøÚø¯ PõsP. 
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13. (a) Find the effect of refraction on a small horizontal 
arc. 

  J¸ QøhÂÀ¼À JÎU÷PõmhzuõÀ HØ£k® 
©õÖuø» PõsP. 

Or 

 (b) Find the horizontal parallax of moon by meridian 
observations. 

  Ea]U PhzuÀ AÍÄPøÍU öPõsk v[PÎß 
öuõkÁõÚz ÷uõØÓ¨ ¤øÇø¯U PnUQkP. 

14. (a) Express v  in terms of m . 

  C¯À¦ ö|Ô¨ ¤ÓÌa] (v )–ø¯ \μõ\› ö|Ô¨ ¤ÓÌa] 

(m )–BÀ GÊxP. 

Or 

 (b) Explain Julian date. 

  áú¼¯ß ÷uvø¯ ÂÍUSP. 

15.  (a) Explain about the phase of moon. 

  v[PÎß {ø»PøÍ ÂÍUSP. 

Or 

 (b) Find the condition for the totality of a lunar eclipse. 

  v[PÎß •Ê©øÓ¨¦ HØ£kÁuØS›¯ {£¢uøÚø¯ 
PshÔP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Trace the changes in the co-ordinates of the sum in the 
course of a year. 

 KμõskU Põ»zvÀ bõ°ØÔß ÁõÚU TÖPÎÀ HØ£k® 
©õÖuÀPøÍ Psk¤i. 



S–4341 

  

  4

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

 \¢v ö©Àö»õÎU Põ»zvß «a]Ö ©v¨ø£U PõsP. 

18. Find cassini’s constants A and B. 

 Põ]Û ©õÔ¼PÒ A ©ØÖ® B ø¯ PshÔP. 

19. Derive Kepler’s equation. 

 öP¨Í›ß \©ß£õmøh Á¸Â. 

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

 J¸ Á¸hzvÀ AvP£m\ ©ØÖ® SøÓ¢u£m\ 
QμPn[PÎß GsoUøPø¯ Psk¤i. 

 
 

———————— 
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Allied : ANCILLARY MATHEMATICS – II  
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 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. If kujuiA


2++= ; kjuiuB


+−= 2  then find ( )BA
du
d 

× . 

 kujuiA


2++= ; kjuiuB


+−= 2  GÛÀ ( )BA
du
d 

×  

PõsP. 

2. If kyzjyzxixyf


222 32 −+=  then find fdiv


 at ( )1,1,1 − . 

 kyzjyzxixyf


222 32 −+=  GÛÀ fdiv

&À ( )1,1,1 − &ß 

©v¨¦ PõsP. 

3. Solve 0452 =++ yDD . 

 wºUP 0452 =++ yDD . 

4. Solve 0168 2

2

4

4

=++ y
dx
yd

dx
yd

. 

 wºUP 0168 2

2

4

4

=++ y
dx
yd

dx
yd

. 
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5. Define periodic function. 

 Põ»•øÓ \õº¦ Áøμ¯Ö. 

6. Find a Fourier cosine series of the function ( ) xxf =  in the 
interval ( )π,0 . 

 ( ) xxf = &ß CøhöÁÎ ( )π,0 &ß §›¯º öPõø\ß öuõhøμ 
PõsP. 

7. Define Stirling’s formula. 

 ìi›¼[ì `zvμzøu Áøμ¯Ö. 

8. Write down the Lagrange’s interpolation formula. 

 ö»Uμõßâ¯À Cøhaö\¸PÀ `zvμzøu GÊxP. 

9. Define rank correlation. 

 uμ JmkÓÄ Áøμ¯Ö. 

10. Write any two properties of regression lines. 

 ¤ßÚøhÄ ÷Põmiß H÷uÝ® C¸ £s¦PøÍ GÊxP. 

 Part B  (5 × 5 = 25) 

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

11. (a) Compute divergence and curl of f


at ( )1,1,1 −  where 

kyzjyzxixzf


423 22 +−= . 

  kyzjyzxixzf


423 22 +−=  GÛÀ Â›uÀ ©ØÖ® 

_¸møh ¦ÒÎ ( )1,1,1 − &US PnUQkP. 

Or 

 (b) Prove that rnrr nn 2−=∇  where r  is the position 
vector. 

  rnrr nn 2−=∇  CvÀ r  Gß£x {ø» vø\¯ß GÚ 
{ÖÄP. 



S–4342 

  

  3

12. (a) Solve ( ) xeyDD =++ 652 . 

  wºUP ( ) xeyDD =++ 652 .  

Or 

 (b) Solve xy
dx
dyx

dx
ydx =++2

2
23 . 

  wºUP xy
dx
dyx

dx
ydx =++2

2
23 . 

13. (a) Find the fourier series for ( ) ( )ππ <<−= xxxf . 

  ( ) ( )ππ <<−= xxxf &ß §›¯º öuõhøμ PõsP. 

Or 

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

  ( ) cxf =  ß Ãa_ 0 ¼¸¢x π &US ø\ß öuõhºUS 

PõsP. 

14. (a) Estimate the population for the year 1895. 

Year x 1891 1901 1911 1921 1931

Population y 46 66 81 93 101 

  by using Newton’s interpolation method. 

  {³mhß Cøhaö\¸PÀ •øÓø¯ £¯ß£kzv 
1895&ß ©UPÒ öuõøPø¯ ©v¨¤kP. 

Bsk x 1891 1901 1911 1921 1931

©UPÒöuõøP y 46 66 81 93 101 

Or 
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 (b) The function xy sin=  tabulated below :   

x  0 4/π  2/π

xy sin= 0 0.70711 1.0 

  Using Lagrange’s interpolated formula, find the 

value of ( )6/sin π . 

  ¤ßÁ¸® AmhÁøn°À xy sin= &ß \õº¦PÒ  

x  0 4/π  2/π

xy sin= 0 0.70711 1.0 

  CvÀ ö»Uμõßâ¯ì Cøhaö\¸PÀ •øÓø¯ 

£¯ß£kzv ( )6/sin π &ß ©v¨ø£ PõsP. 

15.  (a) From the following data obtain the x  on y  

regression equations. 

x  6 2 10 4 8

y  9 11 5 8 7

  ¤ßÁ¸® AmhÁøn°À C¸¢x x  Gß£x y  Cß 

÷©À EÒÍ ¤ßÚøhÄ \©ß£õmøh ö£ÖP. 

x  6 2 10 4 8

y  9 11 5 8 7

Or 
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 (b) Two judges in a beauty competition rank the 12 

entries as follows : 

x  1 2 3 4 5 6 7 8 9 10 11 12

y  12 9 6 10 3 5 4 7 8 2 11 1 

  What degree of agreement in there between the 

judgement of the two judges? 

  12 EÒÏkPÒ EÒÍ AÇQ ÷£õmi°ß uμ® C¸ 

|kÁºPÎß uμ® ¤ßÁ¸©õÖ 

x  1 2 3 4 5 6 7 8 9 10 11 12

y  12 9 6 10 3 5 4 7 8 2 11 1 

  G¢u C¸ |kÁºPÎß wº¨¦ ö£¸®£õßø©²hß 

Ehß£õk HØ£kQÓx Gß£øu PõsP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Show that ( ) ( ) FFF


2. ∇−∇∇=×∇×∇ . 

 ( ) ( ) FFF


2. ∇−∇∇=×∇×∇  GÚU PõmkP. 

17. Solve ( ) xxeyDD x 2cos54 32 ++=++ . 

 wºUP ( ) xxeyDD x 2cos54 32 ++=++ . 

18. Expand ( ) ( )ππ <<−+= xxxxf 2  in a fourier series. 

 ( ) ( )ππ <<−+= xxxxf 2  À §›¯º öuõh›À Â›Ä£kzxP. 
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19. Using Lagranges interpolation formula, find the form of 
the function ( )xy  from the following table. 

x  0 1 3 4 

y  – 12 0 12 24

 ( )xy  GßÓ \õºø£ ö»Uμõßâ¯ì Cøhaö\¸PÀ 
`zvμzøu £¯ß£kzv ¤ßÁ¸® AmhÁønø¯ öPõsk 
PõsP. 

x  0 1 3 4 

y  – 12 0 12 24

20. Compute the Karl Pearson’s correlation co-efficient for 
the data given below : 
x  45 55 56 58 60 65 68 70 75 80 85

y  56 50 48 60 62 64 65 70 74 82 90

 ¤ßÁ¸® uPÁÀPøÍ öPõsk PõºÀ ¤¯º\ßì JmkÓÄ 
öPÊøÁ PnUQkP. 

x  45 55 56 58 60 65 68 70 75 80 85

y  56 50 48 60 62 64 65 70 74 82 90

 

  
———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define event. 

 {PÌa] Áøμ¯Ö. 

2. Define independent events. 

 \õº£ØÓ {PÌa]PÒ Áøμ¯Ö. 

3. Define continuous random variable. 

 öuõhº Áõ´¨¦ ©õÔ Áøμ¯Ö. 

4. Define moment generating function. 

 Â»UP¨ ö£¸USz öuõøP ¤Ó¨¤US® \õº¦ Áøμ¯Ö. 

5. Define normal distribution. 

 C¯À{ø»¨£μÁÀ Áøμ¯Ö. 

6. Comment the following. 

 The mean of a binomial distribution is 3 and variance 4. 

 ¤ßÁ¸ÁÚÁØÖUS P¸zx öu›ÂUP. 

 D¸Ö¨¦ £μÁ¼ß Tmk \μõ\› 3 ©ØÖ® ©õÖ£õk 4. 
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7. Define null hypothesis. 

 §ä¯ P¸x÷PõÒ Áøμ¯Ö. 

8. Define standard error. 

 vmh¨¤øÇ Áøμ¯Ö. 

9. Define student t-distribution. 

 ìlhßiß t-£μÁÀ Áøμ¯Ö. 

10. Define F-distribution. 

 F-£μÁÀ Áøμ¯Ö. 

 Part B  (5 × 5 = 25) 

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

11. (a) An MBA applies for a job in two firms x and y. The 
probability of his being selected in firm x is 0.7 and 
being rejected at y is 0.5. The probability of at least 
one of his applications being rejected is 0.6. What is 
probability that he will be selected in one of the 
firm? 

  x ©ØÖ® y BQ¯ Cμsk {ÖÁÚ[PÎÀ G®¤H 
£izu J¸Áº J¸ ÷Áø»US Âsn¨¤UQÓõº. X 
{ÖÁÚzvÀ AÁº ÷uº¢öukUP¨£kÁuØPõÚ 
{PÌuPÄ 0.7 ©ØÖ® y&À AÁº {μõP›UP¨£k® 
{PÌuPÄ 0.5. SøÓ¢u£m\® AÁμx 
Âsn¨£[PÎÀ JßøÓ {μõP›UP¨£kÁuØPõÚ 
{PÌuPÄ 0.6. ÷©¾® AÁº {ÖÁÚzvÀ JßÔÀ 
÷uº¢öukUP¨£kÁuØPõÚ {PÌuPÄ GßÚ? 

Or 
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 (b) The probabilities of yx,  and z  becoming managers 

are 
9
2

,
9
4

 and 
3
1

. respectively. The probabilities that 

the bonus scheme will be introduced if yx,  and z  

becomes managers are 
2
1

,
10
3

 and 
5
4

 respectively. 

What is the probability that the bonus scheme will 
be introduced?  

  yx,  ©ØÖ® z  BQ¯ ÷©»õÍºPÍõP 

E¸ÁõSÁuØPõÚ {PÌuPÄ 
9
2

,
9
4

 ©ØÖ® 
3
1

 yx,  

©ØÖ® z  BQ÷¯õº ÷©»õÍºPÍõP C¸¢uõÀ ÷£õÚì 

vmh® AÔ•P¨£kzxÁuØPõÚ {PÌuPÄ 
2
1

,
10
3

 

©ØÖ® 
5
4

. ÷©¾® ÷£õÚì vmh® 

AÔ•P¨£kzxÁuØPõÚ {PÌuPÄ GßÚ? 

12. (a) Let X be a random variable with the  following 
probability distribution 

X : –3 6 9 

P (X =x) : 1/6 ½ 1/3

  Find )(xE  and )( 2xE  and using the laws of 

expectations, evaluate ( )212 +xE . 

  ¤ßÁ¸® {PÌuPÄ £μÁ¾hß X J¸ μõsh® 
©õÔ¯õP C¸¢uõÀ 

X : –3 6 9 

P (X =x) : 1/6 ½ 1/3

  )(xE  ©ØÖ® )( 2xE  IU PõsP ©ØÖ® Gvº£õº¨¦ 

ÂvPøÍ £¯ß£kzv ( )212 +xE  I ©v¨¥k ö\´P. 

Or 
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 (b) For a distribution, the cumulants are given by 
{ } 0,!)1( >−= nrnKr . Find the characteristic function. 

  J¸ £μÁ¾UPõÚ, SÂÄPÒ öPõkUP¨£mkÒÍÚ 
{ } 0,!)1( >−= nrnKr , GÛÀ AuÝøh¯ ]Ó¨¤¯À¦a 

\õºø£U PõsP. 

13. (a) Ten coins are thrown simultaneously. Find the 
probability of getting at least seven heads. 

  £zx |õn¯[PÒ J÷μ ÷|μzvÀ _sh¨£kQßÓÚ 
GÛÀ SøÓ¢u£m\® BÖ uø»PÒ Á¸ÁuØPõÚ 
{PÌuPøÁU PõsP. 

Or 

 (b) If x and y  are independent Poisson variates such 
that )2()1( === xpxp  and )3()2( === ypyp . Find 
the variance of yx 2− .   

  x  ©ØÖ® y  BQ¯øÁ \õº£ØÓ £õ´éß ©õÖ£õkPÒ 

GÛÀ )2()1( === xpxp  ©ØÖ® )3()2( === ypyp . 

÷©¾® yx 2− &°ß ©õÖ£õmøhU PõsP. 

14. (a) Twenty people were attacked by a disease and only 
18 survived, will you reject the hypothesis that the 
survival rate, if attacked by this disease, is 85% in 
favour of the hypothesis that is more, at 5% level. 
(Using large sample test).  

  C¸£x |£ºPÒ J¸ ÷|õ¯õÀ uõUP¨£mhÚº ©ØÖ® 
18 |£ºPÒ ©mk÷© E°º ¤øÇzuÚº. C¢u ÷|õ¯õÀ 
uõUP¨£mhõÀ E°º ÁõÊ® ÂQu® 5% GßÓ 
P¸x÷PõÐUS BuμÁõP 85% GßÓ P¸x÷PõøÍ 
{μõP›UQÕºPÍõ? (ö£›¯ TÖ ÷\õuøÚø¯ 
£¯ß£kzv). 

Or 



S–4343 

  

  5

 (b) In a sample of 1000 people in Maharastra, 540 are 

rice eaters and the rest are wheat eaters. Can we 

assume that both rice and wheat are equally 

popular in this state at 1% level of significance. 

  ©PõμõèiõÂÀ 1000 |£ºPÎß ©õv›°À 540 

|£ºPÒ A›] Es£ÁºPÒ «u•ÒÍÁºPÒ ÷Põxø© 

Es£ÁºPÒ. C¢u {ø»°À C¸¨£uõP |õ® 

P¸u•i²©õ? 

15.  (a) If X is chi-square variate with n  degrees of freedom. 

Then prove that for large n , )1,2(2 nNx − . 

  X Gß£x øPÁºUP ©õÖ£õmkhß n  Pmißø© 

GsoUøP GÛÀ ÷£›Ú n &US, )1,2(2 nNx −  

Gß£uøÚ {¹¤.  

Or 

 (b) Show that for 2 degrees of freedom the probability P 

of a value of 2χ  greater than 2
0χ  is 






− 2

02
1 χex , and  

hence that )/1(log22
0 pe=χ . Deduce that the value of 

2
0χ  when 05.0=P . 

  2 Pmißø© GsoUøPUS, 2
0χ  Âh AvP©õÚ 

2
0χ &ß ©v¨¤ß {PÌuPÄ 






− 2

02
1 χex  Gß£uøÚ 

PõsP. GÚ÷Á C[S )/1(log22
0 pe=χ  BS®. 

05.0=P  GÛÀ 2
0χ &ß ©v¨ø£ AÝ©õÛUPÄ®. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. One shot is fired from each the three guns. 321 ,, EEE  

denote the events that the target is hit by the first, 
second and third guns respectively. If 5.0)( 1 =EP , 

6.0)( 2 =EP  and 8.0)( 3 =EP  and 321 ,, EEE  are 

independent events, find the probability that  

 (a) Exactly one hit is registered and 

 (b) At least two hits are registered. 

 ‰ßÖ x¨£õUQPÎ¼¸¢x J¸ åõm _h¨£kQÓx. 

321 ,, EEE  •øÓ÷¯ •uÀ, CμshõÁx ©ØÖ® ‰ßÓõÁx 

x¨£õUQPÍõÀ C»UøP uõUS® {PÌuPÄPøÍU SÔUQÓx. 

5.0)( 1 =EP , 6.0)( 2 =EP  ©ØÖ® 8.0)( 3 =EP  ©ØÖ® 

321 ,, EEE  BQ¯øÁ \õº£ØÓ {PÌÄPÒ BS®. 

 (A) \›¯õP J¸ öÁØÔ £vÄ ö\´¯¨£mi¸¨£uØPõÚ 
{PÌuPøÁ PshÔ¯Ä®.   

 (B) SøÓ¢ux Cμsk öÁØÔPÒ £vÄ 
ö\´¯¨£mi¸¨£uØPõÚ {PÌuPøÁ PshÔ¯Ä®. 

17. In a sequence of Bernoullitrials. Let X be the length of 
the run of either success or failures starting with the first 
trial. Find )(xE  and )(xV . 

 ö£ºöÚÀ¼ ÷\õuøÚPÎß Á›ø\°À, X Gß£x •uÀ 
÷\õuøÚ°À öuõh[Q öÁØÔ AÀ»x ÷uõÀÂPÎß 

Kmhzvß }Í©õP C¸¢uõÀ. )(xE  ©ØÖ® )(xV  I 
Psk¤i. 
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18. X is normally distributed and the mean of X is 12 and 
standard deviation is 4. Find the probability of the 
following 

 (a) (i) 20≥x  (ii) 20≤x  and 

  (iii) 120 ≤≤x  

 (b) Find 'x , when 24.0)'( =>xxP . 

 (c) Find '0x  and '1x , when 50.0)''( 10 =<< xxxP  and 
25.0)'( 1 =>xxP . 

 X Gß£x C¯À{ø»¨ £μÁÀ ©ØÖ® X&ß Tmk\μõ\› 12 
©ØÖ® AuÝøh¯ vmhÂ»UP® 4. GÛÀ 
¤ßÁ¸ÁÚÁØÖÒ {PÌuPÄ PõsP. 

 (A) (i) 20≥x  (ii) 20≤x  and 

  (iii) 120 ≤≤x  

 (B) 24.0)'( =>xxP  GÛÀ 'x  IU PõsP. 

 (C)  50.0)''( 10 =<< xxxP  ©ØÖ® 25.0)'( 1 =>xxP  GÛÀ 

'0x  ©ØÖ® '1x  IU PõsP. 

19. A random sample of 500 apples was taken from a large 
consignment and 60 were found to be bad. Obtain the 
98% confidence limits for the percentage of bad applies in 
the consignment. 

 J¸ ö£›¯ \μUSPÎ¼¸¢x 500 B¨¤ÒPÎß TÖ 
GkUP¨£mhx ©ØÖ® 60 ÷©õ\©õÚøÁ GßÖ 
PshÔ¯¨£mhx. \μUSPÎÀ EÒÍ ÷©õ\©õÚ 
B¨¤ÒPÎß \uÃuzvØS 98% Auß J¸[S Áμ®ø£¨ 
ö£ÓÄ®. 
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20. If ),( qpIx  represents the incomplete beta function 

defined by 0,0;)1(
),(

1
),(

0

11

>>−=  −−
qpdttO

qpB
qpI

X
qt

x
p

 

Show that the distribution function (.)F  of student’s t 

distribution is given by 






−=
2
1

,
22

1
1)(

nltF x , where 

12

1
−









+=
n
tx . 

 ),( qpIx  Gß£x •Êø©¯ØÓ ¥mhõ \õº¦, ÷©¾®  

 0,0;)1(
),(

1
),(

0

11

>>−=  −−
qpdttO

qpB
qpI

X
qt

x
p

 GÚ 

Áøμ¯ÖUP¨£kQÓx. öPõkUP¨£mkÒÍ ìlhßm t&£μÁÀ 








−=
2
1

,
22

1
1)(

nltF x  C[S 

12

1
−









+=
n
tx  Gß£x  

£μÁÀ \õº¦ (.)F  GÚ {¹¤. 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Define : Optimum basic tangible solution to a L.P.P. 

 Áøμ¯Ö : L.P.P. –ß Ezu© Ai¨£øh ö\´uUP wºÄ. 

2. State the canonical from of L.P.P. 

 L.P.P. –ß {¯©õÚ Aø©¨ø£U TÖP. 

3. State complementary slackness theorem. 

 {μ¨¦z öuõ´Äz ÷uØÓzøuU TÖP. 

4. Write the uses of artificial variables. 

 ö\¯ØøP ©õÔPÎß £¯ßPøÍ GÊxP. 

5. What is a Transportation Problem? 

 ÷£õUSÁμzxU PnUS GßÓõÀ GßÚ? 

6. Define : Initial basic feasible solution. 

 Áøμ¯Ö : Bμ®£ Ai¨£øh Cø\¢u wºÄ. 

7. Define : Assignment Problem. 

 Áøμ¯Ö : JxURmkU PnUS. 

8. What is a balanced Assignment Problem? 

 \©©õÚ JxURmk PnUS GßÓõÀ GßÚ? 

Sub. Code 
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9. What is a sequencing problem? 

 Á›ø\ ©õØÖU PnUS GßÓõÀ GßÚ? 

10. How do you convert sequencing problem of m jobs and 
three machines into a problem of m jobs and z machines? 

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

 Part B (5 × 5 = 25) 

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

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

   L.P.P. –ß Pou ÁiÁø©¨ø£ J¸ GkzxUPõmk 
ÂÁ›. 

Or 

 (b) Solve graphically. 

  Min 21 24 xxZ +=  

  S.T.  22 21 ≥+ xx  

     

0,

634

33

21

21

31

≥
≥+

≥+

xx
xx
xx

 

   Áøμ£h •øÓ°À wºUP. 

   ªa]Ö 21 24 xxZ +=  

   PõmkP : 22 21 ≥+ xx  

     

0,

634

33

21

21

31

≥
≥+

≥+

xx
xx
xx
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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 PnUøuz wºzx ¤ßÁ¸® •ußø© PnUQß 
wºUP. 

   ªa]Ö 21 22 xxZ −−=  

   PõmkP : 35 21 ≥− xx  

      
0,

12

21

21

≥
≤−

xx
xx

 

Or 

 (b) Explain dual simplex algorithm. 

  C¸© ]®¨ÍUì £iÁÈ •øÓø¯ ÂÁ›. 

13. (a) Explain Least Cost Method. 

   «a]Ö ö\»ÂÚ •øÓø¯ ÂÁ›. 

Or 

 (b) Solve using North West Corner Rule. 

   
 A B C D  

S1 5 3 6 2 19

S2 4 7 9 1 37

S3 3 4 7 5 34

Demand 16 18 31 25  
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   Áh÷©ØS ‰ø» Âvø¯¨ £¯ß£kzvz wºUP.   

 A B C D  

S1 5 3 6 2 19

S2 4 7 9 1 37

S3 3 4 7 5 34

÷uøÁ 16 18 31 25  

14. (a) 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 

   RÌÁ¸® JxURmk 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 

Or 

 (b) Write the mathematical formulation of an 
assignment problem. 

   JxURmkU PnUQß Pou Aø©¨ø£ GÊxP. 

15. (a) Explain the sequencing problem of an Jobs and a 
Three machines. 

   m ÷Áø»PÒ ©ØÖ® 3 C¯¢vμ[PÒ öPõsh Á›ø\ 
©õØÖU PnUøP ÂÍUSP. 

Or 
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 (b) Find the total elapsed time for the sequencing 
problem.  

Jobs 

Machine 1 2 3 4 5 6 7 8 

A 5 4 22 16 15 11 9 4 

B 6 10 12 3 20 7 2 21

   Á›ø\ ©õØÖU PnUQß ö©õzuUPõ» ÷|μzøu 
PõsP. 

    

÷Áø»PÒ 

C¯¢vμ® 1 2 3 4 5 6 7 8 

A 5 4 22 16 15 11 9 4 

B 6 10 12 3 20 7 2 21

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Solve by Simplex method : 

 Max yxZ 24 +=  

 Show that 152 ≤+ yx  

   
0,

52
≥

≤−
yx
yx

 

 ]®¨ÍUì •øÓ°À wºUP. 

 «¨ö£¸ yxZ 24 +=  

 PõmkP 152 ≤+ yx  

   
0,

52
≥

≤−
yx
yx
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17. Solve by two phase method. 

 Max 21 23 xxZ +=  

 Show that 22 21 ≤+ xx  

   
0,

1243

21

21

≥
≥+

xx
xx

 

 C¸ Pmh •øÓ°À wºUP. 

 «¨ö£¸  21 23 xxZ +=  

 PõmkP  22 21 ≤+ xx  

   
0,

1243

21

21

≥
≥+

xx
xx

 

18. Solve the transportation problem.  
 A B C D Supply

1 7 4 3 4  

2 3 2 7 5  

3 4 4 3 7  

4 9 7 5 3  

Demand 12 8 35 25  

 ÷£õUSÁμzxU PnUøP wºUP. 

  

 A B C D ÁÇ[PÀ

1 7 4 3 4  

2 3 2 7 5  

3 4 4 3 7  

4 9 7 5 3  

÷uøÁ 12 8 35 25  
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19. Find the optimum assignment schedule.  
 1 2 3 4 5 

A 3 4 2 6 1 
B 0 9 5 5 4 
C 3 8 9 2 6 
D 4 3 1 0 3 
E 9 5 8 9 5 

 JxURmk PnUøPz Ezu© wºÄUS wºUP. 

 1 2 3 4 5 
A 3 4 2 6 1 
B 0 9 5 5 4 
C 3 8 9 2 6 
D 4 3 1 0 3 
E 9 5 8 9 5 

20. Find the minimum elapsed total time of 2 jobs and 5 
machines using graphic method. 
Job 1 sequence 
time (in hrs.) 

Machines 

 A B C D E 
 6 8 4 12 4 

Job 2 sequence 
time (in hrs.) 

B C A D E 

 10 8 6 4 12

 Cμsk ÷Áø»PÒ ©ØÖ® I¢x C¯¢vμ[PÎÀ «a]Ö 
ö©õzu Põ» ÷|μzøu PnUQkÁuØS Áøμ£h •øÓø¯ 
£¯ß£kzxP. 
÷Áø» 1 Á›ø\ 
÷|μ® (©oPÎÀ) 

C¯¢vμ[PÒ 

 A B C D E 
 6 8 4 12 4 

÷Áø» 2 Á›ø\ 
÷|μ® (©oPÎÀ) 

B C A D E 

 10 8 6 4 12
———————— 
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 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. List the types of computers on the basis of working. 

 ÷Áø» ö\´²® Ai¨£øh°À PoÛ ÁøPPøÍ 
£mi¯¼kP. 

2. Differentiate RAM and ROM. 

 RAM ©ØÖ® ROM ø¯ ÷ÁÖ£kzxP. 

3. Write the spell checking features on MS-Word. 

 MS-Word CÀ GÊzx¨¤øÇ \›£õº¨¦ A®\[PøÍ 
GÊxP. 

4. How to insert data in a document? 

 J¸ BÁnzvÀ uμøÁ GÆÁõÖ ö\¸SÁx? 

5. Define Spreadsheet. 

 Â›uõøÍ Áøμ¯Ö. 

6. Give any four features of MS-Excel. 

 MS Excel Cß H÷uÝ® |õßS A®\[PøÍz u¸P. 

Sub. Code 
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7. Define query. 

 ÂÚÁÀ Áøμ¯Ö. 

8. What is a report? 

 AÔUøP GßÓõÀ GßÚ? 

9. What are the advantages of using powerpoint? 

  Powerpoint ø¯ £¯ß£kzxÁuß |ßø©PÒ GßÚ? 

10. Why transitions are used in the presentations? 

 ÂÍUPUPõm]PÎÀ transitions Hß 
£¯ß£kzu¨£kQßÓÚ? 

 Part B (5 × 5 = 25) 

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

11. (a) What is a computers? Explain its history. 

   PoÛ GßÓõÀ GßÚ? Auß Áμ»õØøÓ ÂÍUSP. 

Or 

 (b) Write down the limitations of Computers. 

   PoÛPÎß Áμ®¦PøÍ GÊxP. 

12. (a) How to use undo and Redo features in MS-Word? 
Explain. 

   MS–Word CÀ Undo ©ØÖ® Redo A®\[PøÍ 
GÆÁõÖ £¯ß£kzxÁx? ÂÍUSP. 

Or 

 (b) Write short notes on Header and Footer.  

   Header ©ØÖ® Footer ]Ö SÔ¨¦ GÊxP. 
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13. (a) Write shortcut keys for the following : 

  (i) To go to the next cell 

  (ii) To edit a cell 

  (iii) To undo the editing of contents in a cell 

  (iv) To cut cell contents 

  (v) To copy cell contents 
  ¤ßÁ¸ÁÚÁØÔØS SÖUSÁÈ Âø\PøÍ GÊxP. 

  (i) Akzu P»zvØSa ö\À» 

  (ii) J¸ P»zøuz v¸zu 

  (iii) J¸ P»zvÀ EÒÍ EÒÍhUP[PøÍz 
v¸zxÁøu ö\¯À uÂºUP. 

  (iv) P»zvß EÒÍhUP[PøÍ öÁmh 

  (v) P»zvß EÒÍhUP[PøÍ |Pö»kUP 

Or 

 (b) Analyze the uses of creating and copying formula. 
   `zvμzøu E¸ÁõUSuÀ ©ØÖ® |Pö»k¨£uß 

£¯ß£õkPøÍ £S¨£õ´Ä ö\´P. 

14. (a) Write short notes on views. 

   Views £ØÔ ]ÖSÔ¨¦ GÊxP. 

Or 

 (b) How do you create a primary key in MS Access 
table? Explain. 

   MS–Access AmhÁøn°À •ußø© Key ø¯ 
GÆÁõÖ E¸ÁõUSÁx? ÂÍUSP. 

15. (a) Write the steps to change background color on all 
the slides within a presentation? 

   ÂÍUPUPõm]°À EÒÍ AøÚzx Slide PÎ¾® 
¤ßÚo {Ózøu ©õØÖÁuØPõÚ £iPøÍ GÊxP. 

Or 
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 (b) Write short notes on Slideshow view. 

   Slide show Põm]¨ £ØÔ ]Ö SÔ¨¦ GÊxP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Explain the components of Computers. 

 PoÛ°ß TÖPøÍ ÂÍUSP. 

17. Explain about following features of MS–Word. 

 (a) Formatting Text 

 (b) Inserting Page numbers 

 MS–Word Cß ¤ßÁ¸® A®\[PøÍ¨ £ØÔ ÂÍUSP. 

 (A) Eøμ ÁiÁø©zuÀ 

 (B) £UP GsPøÍ ö\¸SuÀ 

18. How can you build a spreadsheet? Explain.  

 Â›uõøÍ GÆÁõÖ E¸ÁõUSÁx? ÂÍUSP. 

19. How to create a table and add fields in MS–Access? 
Explain.  

MS–Access À J¸ AmhÁønø¯ E¸ÁõUSÁx ©ØÖ® 
¦»[PøÍ GÆÁõÖ ÷\º¨£x? ÂÍUSP. 

20. Describe about formatting and Checking Text in a 
presentation. 

 ÂÍUPUPõm]°À Eøμø¯ ÁiÁø©zuÀ ©ØÖ® 
\›£õºzuÀ £ØÔ ÂÁ›. 

 

 
———————— 
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 Section A  (10 × 2 = 20) 

Answer all questions. 

1. Find LCM of 72, 108 

 «.ö£õ.©&ø¯ PõsP 72, 108. 

2. Find 64009 . 

 PõsP 64009 . 

3. Find 3.161.2 × . 

 PõsP 3.161.2 × . 

4. Simplify 245
49
48

99 × . 

 _¸USP : 245
49
48

99 × . 

Sub. Code 
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5. Evaluate 5
4

)1024(
−

. 

 ©v¨¥k 5
4

)1024(
−

. 

6. Evaluate : 28% of 450. 

 ©v¨¤kP : 450&À 28%.   

7. Divide 672 in the ratio 5:3 

 672&I 5:3&À ÂQuzvÀ ¤›UPÄ®. 

8. An unbiased die is tossed. Find the P (a multiple of 3) 

 J¸ £Pøh E¸mh¨£k® ÷£õx, P(•P ©v¨¦ 

ö£¸UPØ£»ß 3)  BP QøhUP ©v¨¦ Põs. 

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

 7&ß ©h[PõP •uÀ 20 GsPÎß \μõ\› PõsP. 

10. Find the average of first nine Prime numbers. 

 •uÀ 9 £Põ GsPÎß \μõ\› ©v¨¦ PõsP. 

 Section B  (5 × 5 = 25) 

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

11. (a) Arrange the fractions 
60
59

,
45
43

,
36
31

,
18
17

 in the 

ascending order  

  
60
59

,
45
43

,
36
31

,
18
17

 ¤ßÚ[PøÍ HÖÁ›ø\°À 

Aø©UPÄ®. 

Or 
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 (b) Evaluate : 
021.09.10017.0

9.180085.05.9
××
××

. 

  ©v¨¤kP : 
021.09.10017.0

9.180085.05.9
××
××

 

12. (a) How many minutes does Aditya take to cover a 

distance of 400 m, if he runs at a speed of 20 km/hr? 

  Bvz¯õ 20 km/hr ÷ÁPzvÀ KiÚõÀ 400 m yμzøu 

PhUP GzuøÚ {ªh[PÒ BS®? 

Or 

 (b) Simplify : 
































−−−÷

6
1

4
1

2
1

2
2
1

4
1

1
4
1

3  

  _¸USP : 
































−−−÷

6
1

4
1

2
1

2
2
1

4
1

1
4
1

3 .  

13. (a) A vendor bought bananas at 6 for Rs.10 and sold 

them at 4 for Rs.6. Find his gain or loss percent. 

  J¸ Â¯õ£õ› 6 ÁõøÇ£Ç[PøÍ ¹.10US Áõ[Q, 

AÁØÔÀ 4&øP ¹.6 ÂØÖÂmhõº. GÛÀ AÁ›ß 

»õ£® AÀ»x |èh \uÃuzøuU PshÔP. 

Or 

 (b) Find the compound interest on Rs.16,000 at 20% per 

annum for 9 months, compounded quarterly 

  J¸ Põ»õsiß Tmk Ámiø¯ PnUQkP 20% Ámi 

ÂQu® 9 ©õu[PÐUS Áõ[Q¯ öuõøP ¹.16,000 

GßP. 
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14. (a) P and Q started a business investing Rs.85,000 and 
Rs.15,000 respectively. In what ratio the profit 
earned after 2 years be divided between P and Q 
respectively? 

  P ©ØÖ® Q •øÓ÷¯ ¹.85,000 ©ØÖ® ¹.15,000 
•u½k ö\´x J¸ öuõÈø»z öuõh[QÚõº.  
2 BskPÐUS ¤ÓS Dmi¯ »õ£zøu •øÓ÷¯  
P ©ØÖ® Q US G¢u ÂQuzvÀ ¤›UP»õ®? 

Or 

 (b) In what ratio must water be mixed with milk to 
gain 20% by selling the mixture at cost price? 

  P»øÁø¯ Âø»US ÂØ£vÀ 20% »õ£® ö£Ó G¢u 
ÂQuzvÀ £õ¾hß uspº P»UP ÷Ásk®. 

15.  (a) Hitesh is 40 years old and Ronnie is 60 years old. 
How many years ago was the ratio of their ages 3:5? 

  îz÷uèUS 40 Á¯x, ÷μõîzxUS 60 Á¯x GÛÀ, 
GzuøÚ BskPÐUS •ß¦ AÁºPÎß Á¯x 
ÂQu® 3:5 BP C¸¢ux? 

Or 

 (b) What was the day of the week on 16th July 1776? 

  1776, áúø» 16 AßÖ Áõμzvß |õÒ GßÚ? 

 Section C  (3 × 10 = 30) 

Answer any three questions. 

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

 (b) If 
12
13

144
1 =+ x

, then find the value of x. 

 (A) 12, 15, 18 ©ØÖ® 27 BÀ \›¯õP ÁS£k® 4 C»UP 
ªP¨ö£›¯ Gsøn PshÔ¯Ä®. 

 (B) 
12
13

144
1 =+ x

&À x-ß ©v¨ø£U Põs. 
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17. (a) If 
4
3=

b
a

 and 2258 =+ ba , then find value of a. 

 (b) Simplify 22

33

)1.0(096.0)96.0(
)1.0()96.0(

++
−

. 

 (A) 
4
3=

b
a

 ©ØÖ® 2258 =+ ba  GßP. a&ß ©v¨¦ Põs. 

 (B) _¸USP : 22

33

)1.0(096.0)96.0(
)1.0()96.0(

++
−

. 

18. (a) At what rate percent per annum will a sum of 

money double in 12.5 years? 

 (b) Which is larger? 2,64  and 3 4 ? 

 (A) J¸ Á¸hzvØS GzuøÚ \uÂQu® GßÓõÀ,  

12.5 BskPÎÀ  £n® Cμmi¨£õS®? 

 (B) 2,64  ©ØÖ® 3 4 &À Gx ö£›¯x? 

19. (a) If 2:5: =yx  then find )28(:)98( yxyx ++ . 

 (b) What is the probability of getting a sum 10 from two 

throws of a dice? 

 (A) 2:5: =yx  GÛÀ, )28(:)98( yxyx ++ &ß ©v¨¦ 

PõsP. 

 (B) J¸ £Pøh Ã_ÁvÀ, Tmkz öuõøP  

10 ö£ÖÁuØPõÚ {PÌuPÄ GßÚ? 
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20. (a) Find the mean of 2222222 7,6,5,4,3,2,1 . 

 (b) 6 years ago, the ratio of the ages of Kumar and 
Sankar was 6:5. Four years hence the ratio will be 
11:10. What is Sankar’s age at present? 

 (A) 2222222 7,6,5,4,3,2,1 &ß \μõ\› PõsP. 

 (B) 6 BskPÐUS •ß¦, S©õº ©ØÖ® \[P›ß Á¯x 
ÂQu® 6:5, 4 BskPÒ BP, AÁºPÎß Á¯x 
ÂQu® 11:10 GÛÀ, uØ÷£õx \[P›ß Á¯x GßÚ? 

  

———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define the box product of three vectors. 

 ‰ßÖ öÁUhºPÎß ö£mi ö£¸UPzøu Áøμ¯Ö. 

2. What is meant by differentiation of vectors? 

 öÁUhºPÎß ÁøPUöPÊ GßÓõÀ GßÚ? 

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

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

4. If kzjyixr


++=  then prove that 3=rdiv  . 

 kzjyixr


++=  GÛÀ 3=rdiv   GÚ {ÖÄP. 

5. Define a harmonic vector. 

 J¸ Cø\ öÁUhøμ Áøμ¯Ö. 

6. Define a line integral. 

 J¸ ÷Põmk öuõøP°hø» Áøμ¯Ö. 

Sub. Code 
23BMA3C1 
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7. Define the surface integral. 

 ÷©Ø£μ¨¦ öuõøP°hø» Áøμ¯Ö. 

8. What is meant by volume integral? 

 öuõSv öuõøP°hÀ GßÓõÀ GßÚ? 

9. State the Green’s theorem. 

 QŸßì ÷uØÓzøu Áøμ¯Ö. 

10. By using Stoke’s theorem prove that  =
c

rdr 0.


 where 

kjyixr


2++= . 

 ì÷hõUQß ÷uØÓzøu £¯ß£kzv  =
c

rdr 0.


 GÚ {ÖÄP, 

C[S kjyixr


2++= . 

 Part B  (5 × 5 = 25) 

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

11. (a) Prove that: v
dt
ud

dt
vduvu

dt
d 


 ×+×=× )(  

  {ÖÄP: v
dt
ud

dt
vduvu

dt
d 


 ×+×=× )( . 

Or 

 (b) If tt ebear ωω −+=


 then prove that 02
2

2

=− r
dt
rd 


ω  

where a  and b


 are constant vectors. 

  tt ebear ωω −+=


 GÛÀ 02
2

2

=− r
dt
rd 


ω  GÚ {ÖÄP, 

C[S a  ©ØÖ® b

 Gß£x ©õÔ¼ öÁUhºPÒ. 
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12. (a) If kzxjxizy cos)sin( +++=∇


φ  find φ . 

  kzxjxizy cos)sin( +++=∇


φ  GÛÀ φ &ø¯ PõsP. 

Or 

 (b) Prove that nn rnrrdiv )3()( +=


.  Deduce that rrn  is 
solenoidal 3−=⇔ n . 

  nn rnrrdiv )3()( +=


 GÚ {ÖÄP. rrn  Gß£x 
ÁÈa_ØÖ vø\¯ß 3−=⇔ n  GÚ Á¸Â. 

13. (a) Prove that ffdivgradfcurlcurl


2)( ∇−= . 

  ffdivgradfcurlcurl


2)( ∇−=  GÚ {ÖÄP. 

Or 

 (b) Evaluate 
)2,4(

)1,1(

. rdf 
, where jxyiyxf


)()( −++=  along 

the parabola xy =2 . 

  jxyiyxf


)()( −++=  Gß£x £μÁøÍ¯® 

xy =2 &ø¯ öPõshx GÛÀ 
)2,4(

)1,1(

. rdf 
&ß ©v¨ø£U 

PõsP. 

14. (a) Evaluate  ×∇
s

dsnf ˆ).(


 where kxzjyiyf


−+= 2  and 

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

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

÷PõÍzvß ÷©À Aøμ¨ £Sv°À kxzjyiyf


−+= 2  

GßÓ \õº¦ GÛÀ  ×∇
s

dsnf ˆ).(


&ß ©v¨ø£U PõsP. 

Or 
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 (b) Evaluate ∇
v

dvf


.  where kzjyixf


222 ++=  and v  

is the volume enclosed by the cube 1,,0 ≤≤ zyx . 

  kzjyixf


222 ++=  ©ØÖ® v  Gß£x 1,,0 ≤≤ zyx  

GßÓ PÚ \xμzvß £Sv öPõÒÍÍÄ GÛÀ 

∇
v

dvf


. &ß ©v¨¦ PõsP. 

15.  (a) Using Green’s theorem to evaluate 

 +−
c

ydyxdxxxy 22 )(  along the closed curve c  

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

  QŸßêß ÷uØÓzøu £¯ß£kzv 

 +−
c

ydyxdxxxy 22 )( &ß ©v¨ø£U PõsP, C[S c  

Gß£x 0=y , 1=x  ©ØÖ® xy =  GßÓ ‰i¯ 

ÁøÍÁøμUS Em£mh GÀ»¨£Sv BS®. 

Or 

 (b) Using Gauss divergence theorem to evaluate 


s

dsnf 

.  where kzjyixf


2224 +−=  and s  is the 

surface bounding the region 422 =+ yx , 0=z  and 

3=z . 

  Põêß Â›uÀ ÷uØÓzøu £¯ß£kzv 
s

dsnf 

. &ß 

©v¨ø£U PõsP, C[S s  Gß£x 422 =+ yx , 0=z   

©ØÖ® 3=z  GßÓ GÀø»PøÍ EÒÍhUQ¯ 
÷©Ø¦Ó¨£Sv BS®. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. (a) Show that: 2

2

dt
rdr

dt
rdr

dt
d 





×=






 ×  

 (b) If ktjtitf


325 −+=  and jtitg


cossin −= , find  

  (i) ).( gf
dt
d 

; (ii) )( gf
dt
d 

× ; (iii) ).( ff
dt
d 

  

 (A) {ÖÄP: 2

2

dt
rdr

dt
rdr

dt
d 





×=






 ×  

 (B) ktjtitf


325 −+=  ©ØÖ® jtitg


cossin −=  GÛÀ  

  (i) ).( gf
dt
d 

; (ii) )( gf
dt
d 

× ; (iii) ).( ff
dt
d 

 ß ©v¨ø£ 

PõsP. 

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

047864222 =−−−+++ zyxzyx  at (4, –3, 2). 

 29222 =++ zyx  ©ØÖ® 047864222 =−−−+++ zyxzyx  

GßÓ ¦Ó¨£μ¨¦PÒ (4, –3, 2) GßÓ ¦ÒÎ°À EshõUS® 
÷PõnzøuU PõsP. 

18. Evaluate 
c

rdf 
. , where jxyiyxf


2)( 22 −+=  and the 

curve c  is the rectangle in the yx −  plane bounded by 
0=y , by = , 0=x  and ax = . 

 
c

rdf 
. &ß ©v¨ø£U PõsP, C[S jxyiyxf


2)( 22 −+=  

©ØÖ® c  Gß£x yx −  uÍzuõÀ AøhUP¨£mh ö\ÆÁP¨ 

£μ¨¤À 0=y , by = , 0=x  ©ØÖ® ax =  BS®. 
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19. Evaluate 
s

dsnf ˆ.


 where kyzjxiyxf


22)( 2 +−+=  and s  

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

 
s

dsnf ˆ.


&ß ©v¨ø£U PõsP, C[S 

kyzjxiyxf


22)( 2 +−+=  ©ØÖ® s  Gß£x •uÀ £Sv°À 

EÒÍ 622 =++ zyx  GßÓ uÍzvß ÁøÍ£μ¨¦. 

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. 

 s  Gß£x 1222 =++ zyx  GßÓ ÷PõÍzvß ÷©À£Sv 
AøμU ÷PõÍ® ©ØÖ® c  Gß£x Auß GÀø»U÷Põk 

GÛÀ kzyjyziyxf


22)2( −−−= --–US ì÷hõUQß 
÷uØÓzvøÚ ÷\õvzx¨ £õº. 

  
———————— 
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Mathematics 

DIFFERENTIAL EQUATIONS AND APPLICATIONS  

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Solve : 0sectansectan 22 =+ dyyxdxxy . 

 wºUP: 0sectansectan 22 =+ dyyxdxxy . 

2. Find an integrating factor of the differential equation 
0=− xdyydx . 

 0=− xdyydx  GßÓ ÁøPUöPÊ \©ß£õmiß J¸ 
öuõøP±mkU Põμoø¯U PõsP. 

3. Solve : 01892 =+− pp . 

 wºUP: 01892 =+− pp . 

4. Find the complementary function of the differential 
equation ( ) xeyDD 22 23 =+− . 

 ( ) xeyDD 22 23 =+−  GßÓ ÁøPUöPÊ \©ß£õmiß {μ¨¦a 
\õºø£U PõsP. 

Sub. Code 
23BMA3C2 
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5. Solve : 
z

dz
y

dy
x

dx == . 

 wºUP : 
z

dz
y

dy
x

dx == . 

6. Verify the condition of integrability of the differential 
equation ( ) ( ) ( ) 0=+++++ dzyxdyxzdxzy . 

 ( ) ( ) ( ) 0=+++++ dzyxdyxzdxzy  GßÓ ÁøPUöPÊ 
\©ß£õmiß öuõøP°ku¼ß {£¢uøÚø¯a \›£õº. 

7. Eliminating the constant a and b from the equation 
baxyz += . 

 baxyz +=  GßÓ \©ß£õmiÀ C¸¢x a ©ØÖ® b&ø¯ 
}USP. 

8. Define the complete integral of the partial differential 
equation. 

 £Sv ÁøPUöPÊ \©ß£õmiß •Êø© öuõøPø¯ 
Áøμ¯Ö. 

9. Solve : kpq = . 

 wºUP: kpq = . 

10. Find the solution of the partial differential equation 
xypq = . 

 xypq =  GßÓ £Sv ÁøPUöPÊ \©ß£õmiß wºÄ PõsP. 

 Part B  (5 × 5 = 25) 

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

11. (a) Solve : 
32
32

++
++=

yx
yx

dx
dy

. 

   wºUP : 
32
32

++
++=

yx
yx

dx
dy

. 

Or 



S–4351 

  

  3

 (b) Solve : xyyyx log2=+′ . 

   wºUP: xyyyx log2=+′ . 

12. (a) Solve : 224 pxy += . 

  wºUP: 224 pxy += . 

Or 

 (b) Find the singular solution of the differential 

equation 
p
apxy += . 

  
p
apxy +=  GßÓ ÁøPUöPÊ \©ß£õmiØS J¸ø© 

wºøÁU PõsP. 

13. (a) Solve : teyx
dt

xd =−− 32

2

 and 02 =− x
dt
dy

. 

  wºUP: teyx
dt

xd =−− 32

2

 ©ØÖ® 02 =− x
dt
dy

. 

Or 

 (b) Solve : ( ) ( ) xexyxyxyx 2112 =++′+−′′ . 

  wºUP : ( ) ( ) xexyxyxyx 2112 =++′+−′′ . 

14. (a) Eliminating the arbitrary functions f  and g  from 
( ) ( )ayxgayxfz −++=  from a partial differential 

equation. 

  ( ) ( )ayxgayxfz −++=  GßÓ \©ß£õmiÀ f  ©ØÖ® 
g  GßÓ \õº¦PøÍ }UQ J¸ £Sv ÁøPUöPÊ 
\©ß£õmøhU PõsP. 

Or 

 (b) Solve : zyqxp cotcotcot =+ . 

  wºUP: zyqxp cotcotcot =+ . 
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15.  (a) Solve : pqqypxz 2−+= . 

  wºUP : pqqypxz 2−+= . 

Or 

 (b) Solve : xypq −=− . 

  wºUP : xypq −=− . 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Solve : ( ) ( ) 0322 224234 =−−+++ dyxyxeyxdxyxyexy yy . 

 wºUP: ( ) ( ) 0322 224234 =−−+++ dyxyxeyxdxyxyexy yy . 

17. Solve : ( ) xexyDD x 2sin344 222 =+− . 

 wºUP: ( ) xexyDD x 2sin344 222 =+− . 

18. Using the method of variation of parameters, solve 

xy
dx

yd
2tan42

2

=+ . 

 xy
dx

yd
2tan42

2

=+  GßÓ \©ß£õmøh xøn A»S ©õÖuÀ 

•øÓø¯ £¯ß£kzv wºÄ PõsP. 

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

 wºUP: ( ) ( ) .yxqxzpzy +=+++  

20. Solve by charpits method 0=−++ yzqypqpxy . 

 0=−++ yzqypqpxy  GßÓ \©ß£õmøh \õº¤mì 
•øÓø¯ £¯ß£kzv wºUP. 

 
———————— 



  

S–4352   

B.Sc. DEGEE EXAMINATION, NOVEMBER 2024 

Third Semester 
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Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. What is World Wide Web? 

 E»PÍõÂ¯ Áø» GßÓõÀ GßÚ? 

2. How does Responsive Web design work? 

 £v»ÎUPUTi¯ Áø» ÁiÁø©¨¦ GÆÁõÖ 
ö\¯À£kQÓx? 

3. How do you define comments in HTML? 

 HTML {μ¼À SÔ¨¦PøÍ GÆÁõÖ Áøμ¯Ö¨£õ´. 

4. What are the types of list in HTML? 

 HTML–À EÒÍ £mi¯¼ß ÁøPPÒ ¯õøÁ? 

5. Define CSS. 

 CSS–I Áøμ¯ÖUPÄ®. 

Sub. Code 
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6. What is CSS Style rule? How do you define it? 

 CSS £õo Âv GßÓõÀ GßÚ? }[PÒ Aøu G¨£i 
Áøμ¯ÖUQÔºPÒ? 

7. What is CSS block properties? 

 CSS öuõSv £s¦PÒ GßÓõÀ GßÚ? 

8. What is the purpose of CSS Box model and mention its 
parts also. 

 CSS ö£mi ©õv›°ß ÷|õUP® GßÚ ©ØÖ® Auß 
£SvPøÍ²® SÔ¨¤hÄ®. 

9. Write the role of variables in Java Script. 
 IõÁõìQ›¨¤miÀ ©õÔ°ß £[S £ØÔ GÊxP. 

10. What is the use of prompt dialog box? 

 Prompt Eøμ¯õhÀ ö£mi°ß £¯ßPÒ ¯õx? 

 Part B  (5 × 5 = 25) 

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

11. (a) Differentiate Website and Webpage. 
  Áø»zuÍ® ©ØÖ® Áø»¨£UP® ÷ÁÖ£kzxP. 

Or 

 (b) List various features of Notepad++ version. 
  Eøμ¨£v¨£õß++ £v¨¤ß £À÷ÁÖ A®\[PøÍ 

£mi¯¼kP. 

12. (a) Explain the attributes available with <body> tag. 
  EhØ£Sv JmiÝÒ EÒÍ £s¦UTÖPÒ ¯õøÁ. 

Or 

 (b) What are the core tags used to create table in 
HTML? 

  AmhÁønø¯ E¸ÁõUP £¯ß£k® Cøn JmkPÒ 
¯õøÁ? 
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13. (a) Write the syntax of CSS and borders. 

  CSS ©ØÖ® GÀø»°ß Pmhø©¨ø£ GÊx. 

Or 

 (b) Explain types of CSS. 

  CSS–ß ÁøPPøÍ ÂÍUSP. 

14. (a) Explain CSS tables. 

  CSS AmhÁønPøÍ ÂÍUSP. 

Or 

 (b) What is term positioning and explain its types. 

  {ø»¨£kzx® ö\õÀ GßÓõÀ GßÚ ©ØÖ® Auß 
ÁøPPøÍ ÂÍUSP. 

15.  (a) Write about <script> tag. 

  <script> Jmk £ØÔ GÊxP. 

Or 

 (b) Explain various operator and data types available 
in JavaScript with examples. 

  áõÁõìQ›¨miÀ EÒÍ £À÷ÁÖ ö\¯ØSÔPÒ ©ØÖ® 
uμÄ ÁøPPøÍ GkzxUPõmkhß ÂÍUSP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Explain different types of Website. 

 Áø»zuÍzvß £À÷ÁÖ ÁøPPøÍ ÂÍUSP. 

17. Write the basic structure of a HTML program. 

 HTML {μ»õß Ai¨£øh Pmhø©¨ø£ GÊxP. 
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18. List and explain the Font and Text element properties 
and values used in CSS. 

 CSS–À EÒÍ GÊzx ©ØÖ® Eøμ EÖ¨¦ £s¦PøÍ Auß 
©v¨¦P÷Íõk £mi¯¼mk ÂÍUPÄ®. 

19. Describe types of list in CSS. 

 CSS–À £mi¯¼ß ÁøPPøÍ ÂÁ›UPÄ®. 

20. Explain about the popup dialog boxes in JavaScript. 

 áõÁõìQ›¨iÀ EÒÍ ÷©À«m¦ Eøμ¯õhÀ ö£miPÒ 
£ØÔ Â›ÁõP GÊxP. 

  
———————— 
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 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. What are the SPSS data editor? 

 SPSS  uμÄa ^μø©¨¦ GßÓõÀ GßÚ? 

2. Define missing value. 
 Âk£mh ©v¨ø£ Áøμ¯Ö. 

3. What is meant by bar chart? 
 £õº ÂÍUP¨£h® GßÓõÀ GßÚ? 

4. Define Dot Plot. 
 ¦ÒÎ \v Áøμ¯Ö. 

5. Write the formula for mode. 
 •Pk `zvμzøu GÊxP. 

6. Define Kurtosis. 
 umøh¯ÍøÁ Áøμ¯Ö. 

7. What is one-way ANOVA? 

 J¸ ÁÈ ANOVA GßÓõÀ GßÚ? 

Sub. Code 
23BMA3S2 



S–4353 

  

  2

8. What are the types of correlation? 
 JmkÓÄ ÁøPPÒ GßÚ? 

9. What is linear regression? 
 ÷|›¯À Ehßöuõhº¦ GßÓõÀ GßÚ? 

10. Define 2χ  – test. 

 2χ   – ÷\õuøÚø¯ Áøμ¯Ö. 

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

11. (a) Explain editing and manipulating data. 
   uμÄPøÍ ^μø©zuÀ ©ØÖ® øP¯õÐuÀ BQ¯øÁ 

ÂÍUPÄ®. 

Or 

 (b) Describe the importing data files. 
   CÓUS©v uμÄ ÷Põ¨¦PøÍ ÂÁ›UP. 

12. (a) Draw a scatter plot for the following data on age 
(years) versus systolic blood pressure (mm Hg)  
Age 56 42 60 50 54 49 39 62 70 40

BP 160 130 125 135 145 115 140 120 160 126

Age 65 53 35 38 39 37 70 75 65 64

BP 140 145 118 120 123 138 160 163 145 146

   Á¯x (BskPÒ) ©ØÖ® ]ìhõ¼U Cμzu AÊzu® 
(mm Hg) BQ¯ÁØøÓ R÷Ç öPõkUP¨£mh 
uμÄPÐUS J¸ ]uÓÀ ÂÍUP¨£h® ÁøμP. 

Á¯x 56 42 60 50 54 49 39 62 70 40

BP 160 130 125 135 145 115 140 120 160 126

Á¯x 65 53 35 38 39 37 70 75 65 64

BP 140 145 118 120 123 138 160 163 145 146

Or 
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 (b) Draw a line graph for the following data on height 
(cm) and weight (kg) of 10 individuals.  
Height 

(cm) 
165 160 157 158 168 170 171 169 165 163

Weight 
(kg) 

55 57 54 54 60 65 76 66 59 52

   

   10 |£ºPÎß E¯μ® (ö\.«) ©ØÖ® Gøh (Q÷»õ 
Qμõ®) BQ¯øÁ ¤ßÁ¸® uμÄPÐUS Á› 
Áøμ£h® ÁøμP. 

E¯μ® 
(ö\.«) 

165 160 157 158 168 170 171 169 165 163

Gøh 
(Q÷»õ 
Qμõ®) 

55 57 54 54 60 65 76 66 59 52

13. (a) The following table gives the number of working 
hours and the number of persons to complete a 
particular task. Calculate standard deviation, 
skewness and kurtosis.  

No. of  
Working hours

5 6 7 8 9 10 11

No. of persons 10 12 21 15 10 7 4 

   R÷Ç öPõkUP¨£mh AmhÁøn°À ÷Áø» 
÷|μ[PÎß GsoUøPø¯²® ©ØÖ® J¸ SÔ¨¤mh 
£oø¯ •iUP ÷Ási¯ |£ºPÎß 
GsoUøPø¯²® öPõkUP¨£mkÒÍx. vmh 
Â»UP®, ÁøÍÄ ©ØÖ® umøh¯øÍÁ BQ¯øÁU 
PnUQkP. 

    

÷Áø» ÷|μzvß 
GsoUøP 

5 6 7 8 9 10 11

|£ºPÎß 
GsoUøP 

10 12 21 15 10 7 4 

Or 
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 (b) The following are the data on increase in Pulse rate 
(beats/minute) recorded by a doctor on 32 persons 
while performing a given task. Find whether there 
is a significant increase in pulse rate while 
performing this task.  

Increase in pulse rate  
(beats / minute) 

27 25 19 28 35 23 24 22 

27 24 31 22 23 38 25 16 

 
Increase in pulse rate  

(beats / minute) 

14 30 32 34 23 26 29 27 

32 29 26 25 28 26 21 28 

   J¸ ©¸zxÁº, 32 |£ºPÎß £vÄ ö\´u |õizxi¨¦ 
(xi¨¦PÒ / {ªh[PÒ)  £oø¯a ö\´²®÷£õx 
AvP›¨¦ £ØÔ¯ uμÄPøÍ R÷Ç öPõkUP¨£mhx. 
C¢u £oø¯a ö\´²®÷£õx |õizxi¨¤À 
SÔ¨¤hzuUP AvP›¨¦ EÒÍuõ Gß£øuU PõsP. 

   

AvP›¨¤ß |õizxi¨¦ (xi¨¦PÒ / 
{ªh[PÒ) 

27 25 19 28 35 23 24 22 

27 24 31 22 23 38 25 16 

   

AvP›¨¤ß |õizxi¨¦ (xi¨¦PÒ / 
{ªh[PÒ) 

14 30 32 34 23 26 29 27 

32 29 26 25 28 26 21 28 
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14. (a) Explain One-way ANOVA. 

   J¸ ÁÈ ANOVA ÂÁ›. 

Or 

 (b) Compute Spearman’s rank correlation coefficient for 
the data given below on academic achievements and 
family income. 

   
Grade  
Points 

75 73 96 61 71 56 50 85 90 54 

Family 
Income 

(Rs.) 

8500 7000 6000 12000 12000 5000 18000 9000 7000 8200

   PÀÂ \õuøÚPÒ ©ØÖ® Sk®£ Á¸©õÚ® Cøu R÷Ç 
öPõkUP¨£mkÒÍ uμÄPÐUPõÚ ì¤¯º÷©Ûß uμ 
JmkÓøÁU PõsP. 

uμ 
¦ÒÎ 

75 73 96 61 71 56 50 85 90 54 

Sk®£  
ÂQu®  
(¹.) 

8500 7000 6000 12000 12000 5000 18000 9000 7000 8200

15. (a) Describe Multiple Regression Analysis. 
   £À A[P Ehßöuõhº¦ £S¨£õ´Ä ÂÁ›. 

Or 

 (b) The theory of genetics predicts that the proportion 
of pea plants in four groups A, B, C and D should be 
in the ratio 9:3:3:1. The number of plants in the four 
groups are A = 365, B = 130, C = 125 and D = 47. Do 
these experimental results support the theory that 
the results are in the ratio of 9:3:3:1? 

  ©μ¤¯À ÷Põm£õk A, B, C ©ØÖ® D BQ¯ |õßS 
ÁøPPÎß £mhõo ö\iPÎß ÂQu® 9:3:3:1 GßÓ 
ÂQuzvÀ C¸UP ÷Ásk® GßÖ PozxÒÍx, 
|õßS SÊUPÎÀ EÒÍ uõÁμ[PÎß GsoUøP  
A = 365, B = 130, C = 125 ©ØÖ® D = 47. 
£›÷\õuøÚ •iÄPÒ 9:3:3:1 GßÓ ÂQuzvß 
•iÄPÒ EÒÍÚ GßÓ ÷Põm£õmøh Bu›UQÓuõ? 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Explain editing SPSS, output and viewing results. 

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

17. Four groups of children are fed on four different diets and 
their haemoglobin levels are estimated. The data are 
given in the following table. Represent the data in the 
form of bar diagram with standard error. 

Diet 1 11.2, 12.0, 11.0, 12.0, 13.0, 10.0, 11,0, 9.0, 10.0, 10.0 
Diet 2 12.0, 12.0, 12.5, 12.0, 13.0, 11.5, 10.5, 11.0, 11.5, 12.0 
Diet 3 13.0, 12.5, 13.0, 13.0, 12.0, 12.5, 11.0, 12.0, 11.5, 13.0 
Diet 4 9.5, 9.6, 10.0, 12.0, 11.0, 9.8, 10.0, 10.0, 9.8, 9.9 

 |õßS SÊUPU EÒÍÚ. AvÀ |õßS SÇ¢øuPÐUS 
öÁÆ÷ÁÖ EnÄPøÍ AÎUP¨£kQÓõºPÒ ©ØÖ® 
AÁºPÎhª¸¢x  ï÷©õS÷Íõ¤ß AÍÄ 
©v¨¤h¨£mkÒÍx. R÷Ç EÒÍ AmhÁøn°À uμÄPøÍ 
öPõkUP¨£mkÒÍx. CvÀ uμ ¤øÇ²hß £møh 
Áøμ£h® PõsP. 

Diet 1 11.2, 12.0, 11.0, 12.0, 13.0, 10.0, 11,0, 9.0, 10.0, 10.0 
Diet 2 12.0, 12.0, 12.5, 12.0, 13.0, 11.5, 10.5, 11.0, 11.5, 12.0 
Diet 3 13.0, 12.5, 13.0, 13.0, 12.0, 12.5, 11.0, 12.0, 11.5, 13.0 
Diet 4 9.5, 9.6, 10.0, 12.0, 11.0, 9.8, 10.0, 10.0, 9.8, 9.9 

18. Weight of babies (kg) below 6 months taken from a 
hospital record is given below. Evaluate mean, median, 
mode and standard deviation 

 3.0, 4.5, 4.3, 2.5, 3.5, 2.5, 4.0, 4.5, 6.5, 5.0, 4.0, 5.0, 4.1, 
4.2, 4.3, 4.5, 3.3, 3.5, 3.6, 5.3, 5.4, 5.5, 5.5, 5.7, 5.8, 5.6, 
5.8, 5.9, 6.0, 3.4, 6.1, 6.2, 6.3, 5.5, 6.3, 6.3, 7.0, 4.0, 3.4, 5.0 

6 ©õu[PÐUS® SøÓÁõÚ SÇ¢øuPÎß Q÷»õ Gøh 
©¸zxÁ©øÚ £v÷ÁmiÀ C¸¢x GkUP¨£mhøÁ. \μõ\›. 
Cøh{ø» ©v¨¦, •Pk ©ØÖ® vmh Â»UP®, ©v¨¤kP. 

3.0, 4.5, 4.3, 2.5, 3.5, 2.5, 4.0, 4.5, 6.5, 5.0, 4.0, 5.0, 4.1, 
4.2, 4.3, 4.5, 3.3, 3.5, 3.6, 5.3, 5.4, 5.5, 5.5, 5.7, 5.8, 5.6, 
5.8, 5.9, 6.0, 3.4, 6.1, 6.2, 6.3, 5.5, 6.3, 6.3, 7.0, 4.0, 3.4, 
5.0 
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19. Find out correlation coefficient for the variables, age 
(years) and systolic blood pressure (mm HG) in man 

Age 56 42 60 50 54 49 39 62 70 40 

BP 160 130 125 135 145 115 140 120 160 126

 
Age 53 35 38 39 37 70 75 65 65 64 

BP 145 118 120 123 138 160 163 140 145 146

©ÛuÛß ©õÔPÒ, Á¯x (BskPÒ) ©ØÖ® ]ìhõ¼U 
Cμzu AÊzu® (mm Hg) R÷Ç öPõkUP¨£mh 
Â£μ[PÐUS JmkÓøÁU öPÊøÁU PõsP. 

  
Á¯x 56 42 60 50 54 49 39 62 70 40 

Cμzu 
AÊzu® 

160 130 125 135 145 115 140 120 160 126

 
Á¯x 53 35 38 39 37 70 75 65 65 64 

Cμzu 
AÊzu® 

145 118 120 123 138 160 163 140 145 146

20. Formulate regression equation for the following data on 
supply and price.   

Supply 80 82 91 83 85 89 96 93 90 92

Price 140 140 130 117 133 127 115 95 100 97

ÁÇ[PÀ ©ØÖ® Âø» R÷Ç öPõkUP¨£mh uμÂØS, 
¤ßÛÓUP \©ß£õmøh E¸ÁõUS. 

ÁÇ[PÀ 80 82 91 83 85 89 96 93 90 92

Âø» 140 140 130 117 133 127 115 95 100 97

———————— 


